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Official Notice. 


hepokts of the pbogbess op applied I 

* CHEMISTRY. j 

The firet volume of the Reports of the Progress | 
of Applied Chemistry is now in active preparation, 
jtod will, it is hoped, he published in December. 

It will cover recent progress to the end of June, 
IQIO, The second volume will deal with the 
iierit^ up to the end of 1917, and subsequently 
it is proposed to issue the Reports annually. 

•phe R^orts will present a critical summary of 
the progress that has been made in the various 
brashes of chemical industry during the period in 
floestion. It has not been found practicable to 
treat every section of the Journal classidcatiocL 
Agricultural chemistry, the chemistry of foods, 
fmd analvsis are fully dealt with in the admirable 
of Seporta issued annually by the Chemical 
[^iety, for the present there will be no 
sections on general plant and explosives. i 

The following is a list of the subjects which will | 
bo dealt with, together with the^ names of the i 
fSperts who are contributing to this volume : — i 

Fuel— 3. W. Cobb, B.Se., F.I.C. 

(las, destructive disiillaiian, tar prodticU — E. V. 
Evans, F.I.C, 

Mineral oils- -A. W. Eastlake. 
dyestuffs — G. T. Morgan, D.Sc., F.I.C., F.R.S. 
I^wres, paper, dyeing, printing — Julius Huebner, 
FXO. 

• alkalis, salts, etc. — A. Auden, Ph.B., 
FJX. 

(ilass, ceramics, cement, etc. — J. A. Audley, B.Sc. 
Metals, metallurgy — W. R. E. Hodgkinson, 
Ph,D., F.I.C. 

EUciTO-ehemistTy — J. T. Barker, Ph.D. 

Pais, oils, loaxes — G. H. Warburton. 

pigments, varnishes, resins — R. S. 
MorreU, M.A., Ph.D. 

Indiarubber — P. Stevens, M.A„ Ph.D., F.I.C. 
Icaiher, glue, etc. — J. T. Wood, F.I.C. 

."^ugar, starches — J. G. Macintosh. 

Fermenialion — A. R. Ling, F.I.C. 

Sanitation, icoter purification — ^F. R. O’Shaugh- 
nessy, F.I.C. 

Fine chemicals, medicinal substances, essential 
oils — Y. L. Pyman, D.Sc., Ph.D. 
Photographic materials and processes — B. V. 
Storr, M.Sc. 

The price of issue will be, to members, 2s. 6<1. 
plus 6<1. postem^e), and non-members, 5s. {plus 
id. postage). As toe i^ue is to be a limited one, 
ihoso desirous of securing copies are requested to fill 
in the order form attached to the cover of the 
Journal, and return it to the Secretary at an early 
date. 


Editorial. 


SCIENCE AND TRADE. 

The Daily TdegraphrecsailYpuhlahed an artule 
'jy Sir Robert HaMeld with the above title, 
dcAlmg with tbe necessity for research in industry, 
calling special attention to the importance of 
f^^o-ordination in research, and to the need for 
constant investigatioQ of what is being achieved 
••‘'road aiKl for the encouragement of pure science. 

the vital necessity for co-ordina- 


;“?• Sir. Robert says that if. British indnstw is 
own afteetbe war, research must be 
'SMaei flu a national rather than an individual 


matter. While big firms naturally maintain their 
own laboratories for research along the lines of 
their special activities, and many of the results 
obtain^ in these laboratories are of special interest 
to themselves, there are a great number of questions 
affecting whole industries tbe solution of which 
can only be obtfnned by the co-operation of mmiy 
workers investigating special branches of the 
subject. In these cases there is everything to ^ 
gained by carrying on the work of research' in 
combination and making its results available to 
the whole of the organised industry. 

It was announced last month that the National 
Research Council recently appointed by the 
American National Academy of S(“iences to co- 
ordinate scientific research in the United States, 
had received an assurance that the funds and 
organisation of the Engineering Foundation would 
' be placed at its disposal. In order to ensure 
practical application of all discoveries made, the 
gi*eat engineering societies will be strongly 
represented on the councD. 

^ic council also contains the names of 
the leading scientists in the American universities 
and representatives of important service and 
(lovernment departments such as the directors of 
Ordnance and Aviation, of the National Bureau of 
Standards, and the Bureau of Mines. Thus, the 
effect of the council is to co-ordinate the w'ork of 


toe finest pure scientists in the United States with 
every important branch of national life and 
industry to which the results of research can be 
applied. It is obvious that such a combination 
should do much to achieve the object fpr wMch 
the coun<‘il w'as established, to put the United 
States in the forefront of the nations in the^pplica- 
(ion of science to industry or warfare. 

We certainly can do much here. In the Iron 
and Steel Institute and similar organisations we 
have t^hnicai institutions as progressive as any 
in the world, and our scientists are in no way 
inferior to the best of foreign countries. It is 
noteworthy that Dr. G. B. Hale, the chair^n of 
the American Research Council, and Dr. W. H. 
Welch, president of the National Academy of 
Sciences, have recently been visiting th» country 
to sec vtoat was being accomplished in the way of 
scientific research, and they have returned fuU w 
praise for the work in progress and ready to hoW 
it up as an example to their own countrymen. 
Dr. Hale particularly called attention to the work 
which pure scientists were doing on the solution 
of common problems, instancing the work on 
optwal glasses carried out by Professor Jackson, 
of King’s College, Ix)ndon. 

All that is needed is a better co-ordination of our 
resouTi-es. The appointment of the Advisory 
ConnrU for Scientific and Industrial Research is a 
fust right step. It is of prime importance that the 
State should be ready to co-operate by 
educational requirement up to date, by 
proper equipment for laboratories and 
collies, ana bv gi'ants in aid for the 
mei^ of rcseaKh, But the mdustnes must do 
totir part. There has in the past been * 

little too much jealousy and unwillmgae^ to co-. 
oDcrate for common ends, which must ^ve pl^e 
in the future to a great combined effort to raise 
S. 4Selev“ of British Mustry. Too many 
nf our snlendid. tcchnioal institutions, also, are 
ti-Aav Efficiently endowed and 

Tnd eVinecmgsocieties under a common 

tFeln 
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united power would form a moet valuftble factor 
in the promotion of research on a national' scale. 

Such tours of inspection as thatmade by Dr. Hale 
and Dr. Welch in this country have a great value 
in keeping the science and imhistry of a nation 
abreast of the latest developments all over the 
world and suggesting fresh nnei of activity and 
fresh subjects for investigation. 

lastly, in our desire to obtain practical results 
we sbonld not confine research to problems of 
immediate practical ntiUty. M^n from the 
commercial point of view we shall do well to 
provide every possible facing and encouragement 
for the toiler in pure science. Many of onr 
greatest advances in trade and industry are due 
to iucidental discoveries made in the course of 
purely theoretical research, which seemed at the 
time to serve no particular practical purpose. 
Thus we are to-day reaping the benefit of the 
careful oheervations made by the late Dr. Gore 
nearly fifty years ago of the extraordinary changes 
produced in iron and steel by temperatures of, 
say, 300” C, and upwards. Yet many years 
passed before these observations were turned to 
practical account. 

The special equipment and capacities of the pure 
scientist can omy be obtained by encouraging him 
to work on his own lines and for sheer love of 
the work. What is needed is to render the results 
which he obtiiins more readily available to the 
technical worker, who can then himself follow up, 
or request the co-operation of the scientist in 
toUow'mg up, those discoveries which give the most 
prospect of commercially useful results. 

Even in works laboratories it is well to encourage 
pure experiment in regard to all materials used 
m industry, without regard to immediate applica- 
tion The trained observer, watching the effect of 
-aew coBdiinations and processes, may at any time 
Ikid (bat the notes in his experiment book give 
him the chie to discoveries of the first importance. 
It was in (be course of such experiments that 
the clues were bhtained which led to the discovery 
of manganeBe steel, which is now used ou almost 
every steam railroad and street tramway in the 
worla, and is largely responsible for the efficiency 
modem mining machinery, and its latest use 
hqs'been found in the manufacture of steel helmets 
f(» bur soldiers at the front. In a similar way 
experiments led to the utilisation of what is known 
low hysteresis material, which represents a 
peculiar combination of elements and heat treat- 
ment. This knowledge has been applied to trans- 
formers throughout the world, with a resulting 
decrease in energy losses which is .saving millions 
of pounds each year. 


SOCIETY OF GLASS TECHNOLOGY. 

The Society of Glass Technology was fommtly 
constituted at a largely attended meeting held at 
Sheffield University on November 9th. Repre- 
sentatives of the industry from all the glass-manu- 
facturing districts of Great Britain were present. 
It was tinted out thatrthe glass industry, among 
others, had suffered In the past owing to its 
■ detaebinent — ^partial or entire — from its scientific 
aspects. The formation of the Department of 
Glass Technology in the University of Sheffield 
was serving to remedy this state of affairs, and 
the inauguration of the Society was a further step 
in the ^me toection. It was to be hoped that 
tiie Society would be an active force not onW in 
this country but throughout ^rope. Dr. W. E- S. 
Tomer outunej the steps that had led up to the 
formation of the Society, and said that promises 
of support bad received from all over the 
country, pip So^ety was not to be a local 
institimpB, ; (to d t^onal one in every way, and 
meetings would be h^d from time to tmS in 
various centres. 


.. The report of the Frovisional Committee was 
adopted and a formal resoluiion constituting ii,e 
Society was passed. Mr. W. F. J Wood wa 
elected President lor the coming year, and D,’ 
W. E. 8. Turner, of the University, Sheffield 
Secretary, from whom further information msv 
be obtained. 

THE ACTION OF SOLVENTS ON COAI , 

The earlier attempts to extract the soluble m- 
resinoid constituents of coal by means of soiventa 
met with little success. Alcohol, ether, chlorofonn 
benzene, and acetone were tried, but ordinarv 
bituminous coals yielded only about 1% or less 
to the solvent, though Watson Smith (this i 
1891, 975 ; 1R92, 591 ; 1893, 221) recorded thi' 
fact that the remarkable Miike coal of Japan yield- 
nearly 10% of its weight to benzene extraction, 
and Smythe (see this j!, 1908, 149) by successive 
extractions with several solvents of low boiliri; 
point, succeeded in extracting over 7% from 
German brown coal. Recently (this J., 1916, 100] ; 
Fischer and Gluud have shown that the yield of 
benzene extract is greatly increased at high 
temperatures and pressure (e g., 275° C. aod 
65 atm.) t under these conditions ordinary coal 
yielded 61% extract as compared with 01 to 

0- 15% at 80” C. 1 lignite 25% as against 11%, and 
cannel coal 4 % as against 1 %. 

The high solvent action of pyridine on coal -zms 
first noted by Bedson (this J., 1899, 739), who 
found that Durham coal yielded from 16 to 
and New Zealand coal from 10 to 13% of soluble 
matter. Anthracites are unaffected by (he solvent. 
lAter (this 3., 1901, 789), Baker examined tint 
solvent action on coal of the fraction of pyridine 
bases boiling between 110” and 120“ C., the pon- 
dered coal being extracted in a Soxhlet apparatus ; 
samples of Durham coals, from the Hutton ami 
Brockwell seams, yielded 20-4 and 11-5% of 
extract respectively, and a New Zealand coal 
furnished 21-4%, hut of this 15-76% consisted of 
water. In each case the residue had lost the 
coking properties of the original coal, cither 
entirely or to a very large extent. In a later 
communication (this J.. 1908, 147), Bedson gives 
the results of the extraction of some gas coals with 
pyridine ; the extracts represented from 22-, 13 
to 33-59% of the coal substance, and attentloa is 
drawn to the apparent approximation between the 
amount yielded to pyridine and the percentage 
of " volatile matter.’’ Similar treatment cf four 
coals described as “ canneis ” yielded respectively 
6-95, 8-31, 26-05, and 28-90% of extract, whMa 
specimen of Broxburn oil shale furnished only 

1- 50%. Bedson states that the extracted sub- 
stance, which is a dark, resinoas, scaly solid, ha« 
been submitted to extraction with light solvents, 
and that the petroleum ether extract yielded a 
snbstauce volatile in steam, the ether extract oi 
the distillate hirnishlng a product which iorm.« 
transparent red crvstals. m.pt. 65” C. The ether 
extract also yielded a substance volatile in stom, 
and a basic and an acidic substance. 
details are promised, but no further communi'i- 
tion has apparently been made on the subjro. 


i^ridine is not the oidy substance which te * 
high solvent action on coal constituents, rms, 
Vignon (this J., 1914, 633) states that andme 
dissolved 23-4% and quinoline 47-3% (at boda^ 
point) of a bituminous gas coal from tbe W'v 
district, whilst Parr and Hadley (this J-, 1015;, “ V 
record the extraction of 86 to 40% from “W 
volatile” coal and 20 to 30% from " low:vol«.t'" 
coal by treatment with phenol at llO C. w 
atmosphere of carbon dioxide. , 

The researches of Burgess, Wheeler, and 
(this J., 1010, 1201 : 1011, ebe ; 1913. 969 ib«» 
led to the view that coal is essentially a conw „ 
ate of degt^ation products of cellulose, ana p 
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rtuuigad_y^«t^ gums ot the Dlants from whi-k 
the coal W,aenve(l. Exfractfon ^th ovriS n^ 
eflecta OBi^_ trartial separation of the two 


and troatoent of the pyridine extract with cS 
form. The properties of the residues from 
of these extractions are similar, and hS-e^o 
effect on a photographic plate, but the portion of 
the Pyndme ext^t soluble in chloroform has a 
marted action similar to that produced bv main 
this .T., 1908 9591 
The reridne tom the extraction with pyridbifon 
dist^tion at 900' C yielded chiefly hvd^eT 
carbon monoxide, and carbon dioxide, whilst tte 
PafafHn hydrocarbon^ 
and the percentage of the latter increiS 

,ng ^th the temi^tare. The chloroform extract 
of the pyndiM fr^tion (about one-third of ite 
weight) contai^ ?0% of volatile matter and on 
distiltotion yield^ 4S to of tar, consisting 

mainly of paraffin hydrocarbons, together with 
gases consisting principally of hydrogen and 
paraffin hydrocarbons lit was further eatablLshcd 
by the same authors that m the distillation of coals 
at low temperatures (up to 450'— 500' C ) higher 
paraffins, as well as methane, are conspicuous 
decomposition products, whereas hydrogen is 
produced m very smaU quantity : the evolution 
of paraffins ceases entirely at about 700' C. whilst, 
between 700' and 800« C. there is a well-defined 
point at which the evolution, of hvdrogen shows 
a marked mcreases It would thus 'seem probable 
that the constituents of the coal derived from 
gums and reams are the less stable ones, whii‘h 
yield pataffuw on distillation, whilst the cellulosic 
deCTadation product is the more sta ble, hydrotfen- 
yielding cooBtitiiente Further confirmation of thia 
view was afforded by the work of Jones and Wheeler 
(this J., 1915, 1043), who found that the chlorofoi^ 
extract yielded a tar free from phenols, whilst the 
products obtained by distillation of the residue 
from pyridine extraction and from the cliloroform 
extraction of the pyridine extract, contained 
phenols— a characteristic of celluloses and degraded 
ceUmose derivatives. Hai^jer (this J., 1914, 390) 
considers tliat the portions extracted by pyridine 
are somewhat modified in constitution by the 
process (as indlcaM by the fact that extraction 
19 very slow and is accelerated by increased tern- 
pwatures), just as many resins are rendered 
soluble only after heating. 

As iwardB the actual identity of the constituents 
of coal little of a definite nature is known. Pictet 
and Ramseyer (this J.. 1011, 1041) isolated 
heiahydroflnorene. C„Hi„ by extraction with 
benzene, and Pictet, Ramseyer, and Kaisi-r have 
recently separ tod fourteen oth"*r Siiturab^d nnd 
maturated hydrocarbons from the benz' nc 
extract (see psge 1145). Th«'So compounds, 

» , we p^ 8' nt in such minute proportions 
t^t th-^ir isolation must be considered to be 
P^ely theoretical interest. The cellulosic 
portion consists of compounds of the furane 
tiype (Jones and Wheekr, this J., 1910, 881); 
^y^^ompoundfl haying structures similar to that 
of the carbon molecule are also present, but it 
18 improbable that coal contains free elementary 
jarbon. The refiinic constituents are considered 
JO consist of comfiounds in which alkyl, naph- 
aene, and hydro>aromatic groupings are atbi-ohed 
JO more complex grouping. Tho oxygenate^i 
^iDic derivatives are probably chiefly cyclic 

wfcera* ketones, acids, etc., are almost 
in « y absent, hyd^cybons are present 
<l'iantitie8, but it is doubtful whether 
arctic groupings exfaU 

above brief summarv it will be evident 
drinl* ^ conaidM^ble amount of work has been 
chemical nature of 
» ^ery much rmnains to be accomplished before 


wnStion a definite knowledge of the 

reS^es! * ^ important of our mineral 

PROCESS 

iXJR MAKING HYDROGEN. 

and diemkal 

delajjfl Af ?K^Vr^‘ Bamitz gives some interMting 
dnSn of til® pro 

received d *'1® mfoimation having been 

im3^o ■ inventor. Acffiitiona! 

‘’'P object in view of the 
haw German military authorities 

Others process m preference to all 

War Denai+mLof installations.. The German 
^Citt ^^S r®it«>l® fourteen Messer- 

to S eu hte v'’S “• ®apaeity of from lOO 

■ae process is based on the old iron-contact 

iron oSe w "'fl.®”ksequently reducing tho 
iron oxide by means of reducing gaecs— water^rae 

gmerafnp®®*' '.'' ’®i*®i' fyp? Of 

fined "Prsht, cyUndrical shaft, 

med with flre-briek, and having two concentric 
'.’J*" ‘'i'® sraa’i®’' of the 

wh Ut tbe'?;^® ” r ‘1“’ ^’^0 generator, 

eylinder is suppm-ted at a short 
distance from the floor, to leave a space for tho 
^mission of the steam or reducing gas to the 
contact mass, which is packed into the annular 
ep^e between the two cylinders. The inner 
cylinder contains a cage-work of fire-brick which 
serves to store the heat required to bring the 
contact mass to the reaction temperature. Tho 
outer cyhnder is also surrounded W a fire-brick 
caging, which is incorporated in the construction 
of the outer fire-bnek mantle of the shaft. ’~ The 
neatmg of the nre-hrick cage-work and the 
and reduction of the contact mass aire effected by 
introducing reducing gases and air tom beneath 
into Uie inner cylinder; the prof^ortion of air 
used IS not sufficient for the complete combustioB 
of the gases. 

In the fu-st stage of the process— the hcatamr 
ana reduction stage— the mixture of water-gas Aiirf 
air u partly burnt in the inner cy lind ep and tiie 
^oumustion products, with the unconsumed portion 
ot .the gas, pass downwaids through the contact 
mass (the inner cylinder being cut off short of the 
top of the generator shaft), and then again upwards 
around the outer cylinder, through the flue, and 
into the open. During the passage of tho gases 
around the outer cylinder the iinrousumed portlOD 
is burnt by means of a secondary air cunent, 
intix)duced through the upper pai-t of the wall of 
the shaft. This heating and reduction process 
occupies about twenty minutes, a temperature of 
700® — 800® C, being necessary. 

At this stage the supply of air and gas is cut 
off and st-eam is blown in from below the generator, 
driving the carbon dioxide produced from the 
contact mass into the exit flue. As soon as 
hydrogen is seen to escape with the steam, the 
steam supply from below is cut off wid Uie 
ventilator leading to the flue is closed. This 
second, or steam-rinsing stage only occupies a few 
seconds. ' ' 

In the thii*d, or actual hydrogen-produemg 
stage, steam is passed into the top of the space 
between the outer cylinder and the sHaft casing, 
and traverses the generator - in . the opponte 
direction, passing upwards through tKe Rowing 
contai't mass, wliere it is decomposed, and the 
liydrt^en is taken off at the top into a chamber 
provided with a water-seal. Prom this chamber 
the gas ia passed through a purifier into the gas- 
holder and is then comprossed into cylindets. or 
storage tanks. The producing period is of about 
15 minutes’ duration. 

ki 
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The entire process is tl 
intzodncing air and watei 

The hydrogen is pnri _ 
water to remove dust parfel 
through a purifier conC ' 
lime to remove traces of 
carbon dioxide. The gas 
<99-2 %) and to contain oM: 

Among the advantages c) 
are that over-heating is es 
necessary temperature of the 
he maintained without difficult 
sumption is very low, a single v 
and steam boiler being sufficient; 
hydrogen gei)erator8. '^e actual hi 
hydrogen is governed by the cost of 
size of the apparatus. In one plant 
the United States, where the pi 
producing hydrt^n for treat! ' 
avwiged 40 to 45 cents (Is. 

1000 cnb. ft. ; these figur< 
depreciation, and labour. 1 
very small, since one man is al 
generators, his sole duty being to chan^ the 
levers for each working period and to rSad the 
pyrometer. All lever positions ate automSith^d^ 
loued, thus preventing wrong positian 
lators. 

When the contact mass requires to be Mliewed, 
it is removed through Morton doors proVMed in 
the lower part of the shaft casing, whilst fresh 
material is introduced through openings annnged 
on the top of the generator. 

The first patents for this process were taken out 
by Messerschmitt in Germany in 1911 ; his 
inventions have been referred to in this Journal, 
1912, 1126; 1913, 944; 1014, 130, 137, 313; 
1916,1010. 


And in Germany consists in passing the 

produced during the distillation of crude oil atKj 
tM, through a mass of hot coke ; the hydrogen thus 
mpduced contains 2 — 3% of carbon monoxide ; the 
j^cess is intermittent, but is inexpemdve. 

United States Army has instalfed a plant 
l^nroducing hydrogen by the electrolysis of 
.a direct current of 1500 amperes at 85 to 
T20 volts is passed through thirty cells cormected 
Jd series. The capacity of the plant is about 
3000 cubic feet per hour. 
w ■ carrying the hydrogen from the works to 
point of use, the U.S. service employs cylinders 
“^ut 7 ft. long by 64 in. diameter and 4 ft. long 
■ 'ihey are made of cold-drawn 


.to^lsSftld.) per 
le > udarest, 
lur itein is 
attend thtwo 


ffYpEOGEN FOB MILITARY PURPOSES. 

though the iron-contact process is probably the 
■ebeapestmethod for producing hydrogen, several 
of the other processes possess advantages in regard 
to portability of apparatus, etc., when the gas is 
requited lor military purposes. The comparative 
^ures as to the cost of the various processes, given 
by E, D. Ardery at a recent meeting of the 
American Electrochemical Society, are therefore 
of considerable interest. 

The results of this comparison show that the 
price per cubic metre of hydrogen is : — Action of 
ste^ on iron, l*6d. ; distillation of crude oil and 
tafc l'76d. ; lerroaiUcon, lOd. ; water-gas. Is. Old.; 
iHmandsnlphuricacid, Is.Ojd. ; hydrogenit, Is.ld.; 
hydrolith (calcium hydride), 3s. 8d. to 43. 2d. ; 
edlioon and caustic soda, 4s. 5d. 

In the Russo-Japanese war the Russians used 
a process based on the action of caustic soda on 
al uminium ; the disadvantage of this method was 
that it required 54 kilos, of raw materials to 
produce a cubic m^re of gas, as against about 
44 kilos, when using the sulphuric acid and icon 
or zinc process. In the Morocco campaign, the 
Spanish Government produced the hydrogen 
required by the action of caustic soda solution 
on silicmi at 80° to 90° C. ; the apparatus required 
is made of itim, is very simple in construction, and 
ve^ durable^ 

The feriosuicon process has been used by the 
French, and algo toe “ hydrogenit ” process. 
“ Hydrogenit ’’iM » mixltire of finely powdered 
ferrosilicon a^u soda-lime, and is especially 
adt^ted |8r>^l|ir^ere water is not abundant ; on 
ignition it yiMds hydrogen. 

The calciam hydride process is too expensive for 
■genial use : one kilo, of the hydride yields about 
one tnbic metre .oi hydrogen. A lead-eodhim 
all^, GaUed “ hj^iones” has also been introduced 
for ptodneing hiydro;to> by action of water. 

A process jvluto £m bton used both in Russia 


E 84 in diameter ; th 

aniless steel tubing.' Some of the French 
>‘.9s^nders are about 4 metres long, 270 mm. 
Asternal diameter, and 9 mm. thick. The cylinders 
.Uy used in the French service contain 200 
litres of gas at a pressure of 133 kilos., equi- 
valent to about 25 cab. metres at atmospheric 
pressure. In Germany cylinders holding about 
36 litres of gas at 130 atmos. pressure are used ; 
toese correspond to about 5 cub. metres of balloon 
space. 

A pipe line for carrying hydrogen is in successlul 
oxieration in Germany. It is 44 kilometres long 
and can supply 1000 cubic metres of gas daily. 
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COCONUT TODDY IN CEYLON. 

BY K. C. BBOWNlNO, M.A., AND C. T. SYMONS, B.A. 

(Government Analyst’s Laboratory, Colombo.) 

An attempt has been made In this paper to give 
some account of the constituents of toddy (palm 
juice) as drawn from the coconut palm {Cocos 
nucifera) in Ceylon. Since the product is a 
vegetable juice, and since the climate in this 
Island is so variable, it is only to be expected that 
the analytical figures should show considerable 
variations. 

As will be seen from the figures given in the 
third section, the industry which has grown up 
in connection with this product is a very con- 
siderable one, providing employment for com- 
paratively lOKe numbers of people and involving 
a fairly coqsiderable capital in toe Island, With 
the except^n of a paper by H. D. Gibbs,* and 
referring t6 the Philippine Islands alone, the 
present authore hove been unable to find in recent 
scientific literature details oi any exact analyses 
or examination of the product in question. 
Details are available for toddy (Tari) drawn from 
other palms. Such palm juice is largely used in 
India for making crude sugar ; but the palms 
used in that country appear to be limited to the 
Date Palm {Phoenix sylveslrie), the Palmyrah 
(Boraa^ flabeUiJormit), and the Kitul {CaryoUt 
went). 

Hence it appears advisable that these figures 
should be placM on record. They must, however, 
be taken as referring only to Ceylon, but, as will 
be seen later, no very marked differences appear 
to exist between the Philippine and the Ceylon 
products. , 

An account is also given of the method 01 
drawing toddy in Ceylon, and in addition ^mc 
details as to the various organisms which have been 
found ha fermented toddy. This biological wort 
was largely carried out by one of us in the Jorgoi«n 
Laboratory at Copenhagen, using dried samples 
of toddy sent from Ceyfon. It is hoped lA^r ^ 
publish some further results on this part of tne 
subject after the exsanination of fresh' samples m 
Ceylon. ■ 

•PhlllpDliieJauimilofSei«ice,19n,l,No.S.. Bee this Jo"™’'’ 
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Method of dramng toddy, 
f^a mentioned above, this paper is limited to 
foconut toddy, and as the method o£ drawing 
toddy to™ this palm differs somewhat from that 
in use with other palms, a short description of the 
manner in which this is carried out in Ceylon is 
ncludM in this section. 

The part of the palm used for the purpose is the 
mopened flower spathe. This is prepared by the 
drawer (“ tapper ”) for a considerable time (up to 
one month) before the juice actually begins to flow. 
The tapper, who is often a Cochin immigrant from 
Southern India, is scantily clad and carries fastened 
round his waist a belt which holds a broad tapping 
Vnife, a mallet of hard wood (vemac. : Keppetlya) 
or a piece of buffalo horn or bone weighted with 
load, a small pot made of a lialf coconut shell 
containing a mixture of crushed leaves, etc,, 
described below, an earthenware pot (chatty) 
or a gourd with cord attached, and a tin containing 
Ms tapping licence. To climb the tree he may 
make use of bite of coconut husk which have been 
fastened previously bo the tree trunk in the form 
o£ a primitive ladder. If these are not available 
he passes a small loop of fibre round both hts 
ankles to hold his feet clo.se together. With this 
simple apparatus he works his way up the tree, 
clasping the trunk between the soles of his feet 
(as a leSper caterpillar clasps a small twig between 
ts tail claspers), and holding the trunk with his 
arms. When ha reaches the crown of the tree, 
he settles himself on one of the larger leaves and 
sets abont his work. 

If he is preparing a new spathe he merely 
bruises this with his, mallet (making a noise like a 


bruises laus wim 

woodpeoter twsUy searching for a grub). The 
snathe is oound jround with a few strands of fibre, 
^ to prevent It from opening out prematuwly. 
When the spathe is nearly ready to produce toddy, 
the tapper cuts off a small portion from the free 
end of the spathe, and places a chatty on the end, 
the pot remaining in position by its own weight. 

A spathe which is just coming mto flower has us 
free end considerably higher than the other end. 
Hence any juice flowing from the cut eud would 
naturally tnckle down the stm and Mt mto the 
pot. In order to obviate this difficulty we 
Sinhalese tappers when preparing a s^the, 
gradually bend down the free end, so that by the 
time it comes into use it is at such an ai^le tl^t 
the juice will flow into the pot. . 

'rhe Cochin tappers, who alone use br\us^ 
leaves, etc., to smear the cut end, are , 
accompli^ the same effect by the u^ of this 
greasy or mucilaginous mixture without benmng 
the spathe. The application of the mixture 
appeal’s to have also another purpose as 
tioned below. For the first few days of Uic 
tapping of a new spathe very little juice flows. 
When the juice starte to flow freely, the topper 
viats the tree once or twice (in exceptional c^es 
three times) a day, removes the collecting chatty, 
pours the contento into the pot he liiniself carries, 
and lets this down by rope to the ground w be 
collected ioto a laiseir vessel by his assistant who 
remains on the ground. The topper then takes out 
his knife and s^ves a thin slice off the end of the 
spathe, tops the end with his mallet, and if he » a 
Cochin, smears the newly cut portion with the 
tttixture of bruised leaves, etc., and replies the 
coUectii^ pot. This application is wid to mSKe 
the juice run more freely by preventing the rapid 
of the wound. , , . 

The leaves, etc.^ used in this mixtuw by the 
tochins belong to several species. The mass 
Ufjually includes cinnamon leaves {Cinnatnomum 

*eyjanicum). ,, 

substances used are lime (mineral), hme 
^t (citroa), leavies of cinnamon (vMnac. : Kur- 
*’), wild cinnamon (UUaa ZeyHniea, vemy;. : 

Oftvui Kurundu *’), slme flower {Hibisevs /ur* 


colus, vemac.s Naabrittoj.otherspeciesof HihiMusr 
Ap&Tom ^ecies, and Eriodendron anfructuosum 
(vernac.: Imbul). 

In a tope (garden) the trees which are being 
tapped are usually “ coupled ” together by means 
of several strands of coir rope stretching from the 
top of one tree to the top of the next, so that 
the tapper may walk on this somewhat frail 
bridge from tree to tree, ami thus save himself 
the trouble and lime of an arduous climb and 
descent for each tree. In this way a tapper, 
using cot^led trees, may be able to manage as 
many as a hundred trees per dieml whereas the 
same topper could only work about thirty-five if 
they were not so coupled. 

A Sinhalese topper appears to be able to manage 
two or three times as many trees as a Cochm 
topper. But the (tocliin appears to be the more 
satisfactory of the two so far as yield per tree, etc., 
is concern^ and is tlius usually preferred by the 
tree owners. 

Tappers are paid according to the amount of 
toddy collected. The collecting pots are usually 
left on the trees for twenty-four hours before the 
toddy is coUected and taken away, even though 
the spathe has been prepared and cut twice in the 
day. The methods of tapping, etc., described 
above appear to have been in use from time 
iihmemoriai. Kobert Knox, who was a captive 
in the Idand for 20 years from 1660, giv^ in hw 
book an account which agrees almost exactly with 
the above. .. 

The yield of toddy per tree varies very conader- 
ably in the various districts in Ceylon, but cannot 
at present be correlated with any particular 
variation in elevation or humidity. 

With one topping per diem, the average daily 
jield per tree varies from, about 600 c.c. at Kurune- 
gala on the border of the dry zone to about 120Q c.c. 
at Colombo, Mawanella. and Anuradhapura, the 
last place being actually in the dry inland wne 
and the others on the moister West coast. With 
two toppings the average daily yield vanes from 
600 c.c. at Matora in the South, to nearly 3000 c.c. 
at MawaneDa, mentioned above. Three toppings 
per diem appear to give better results in ^me 
places, e.g. at Hatton (wet), where nearly 3500 c.c. 

are obtained per diem by this method. 

The maxima and minima are also very variabje. 
The ereatest maximum recorded is 47.38 c.c., nr 
more than a gallon, at Hatton, whereas the lowest 
maximum is just over 1100 c.c., Hatnapiw, 
also in the wet zone. The lowest mmirnum, 
exclusive of records token when a new spathe was 

being started, was about 190 c.c. 

It is generally agreed that the best yield is 
obtoined^vhen tL weather is neither ^et ^r 
verv dry Along the coast it la noticed that trees 
oJt sea yield better th.in thoi« further jidanfl. 

With reference to the a(;e of tiie fte 

following is an extract from a report from the 

between 20 or 30 years of 
efpeSS,ce"e'"cario tail down’with 

S»n'‘8o“f:a«^W) inX 

of the Kaiutara Totamime which have been twped 

pptear and ^h 

" 10 “ tep Csfathes on a tree, 
time which, 


T 1 .e avemge t.,^ wm^^ 

T « fmm 3^ (Tm days, much depending upon 
plac^ 1 ^^., . fonnoT' •nranares it each 


places frora f W,«« 4eh 

the care with which the tapper prep 

Xtotpr idU o^y B|.ave,ofl a,v^^ 

^tlheZ— yM" “ 
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by the number of gallons he draws each. day. 
total yield per spathe varies from 8^ to 171 
gallons, i.e., from about IS to about 75 litres. 

^I^es which are being tapped do not give a good 
yield of nuts on the other spathea. 

f/sea Qyid processes o/ iteaimenl. 

Coconut toddy, drawn aa described in the 
previous section, is used for three main purposes, 
namely, for the production of crude sugar, as a 
bevert^e, and for the distillation of - a potable 
^irit. It is plso used to a small extent for the 
production of vinegar. 

For use as a sugar basis, the toddy must be 
drawn unfermented. The inhibition of ferment- 
ation is usually attained by placing a small amount 
of slaked lime in the collecting pots each day, 
when they are put on the trees. This is the 
present official regulation with regard to the 
collection of sweet or unfermented toddy. 

It was believed until quite recently that the 
bark and leav^ of certain plants, if placed in the 
collecting pots, would prevent lermentation. 
These plants were Vaieria acuminata (Sinhalese, 
•' Hal Cytninosma peduneulata (Sinhalese, 
“ Ankenda"), and {rarcinia camboffia (Sinhalese, 
“ Ooraka It was found by us on invest^ation 
that none of these was in any way effectual in 
preventing fermentation. Hal bark is however 
useful for clearing toddy which is to be made into 
jaggery (crude sugar), this action being paesumably 
due to the presence of tannins in the bark. If 
an absolutely new unused pot is used for collecting 
the toddy, the limnd remains practically unfer- 
mented for a considerable time, possibly in part 
on account of salts dissolved out from the unused 
pot. Tappers say that a new pot must be used 
without cleaning for six days before the normal 
results are produced, i.e., before the toddy when 
collected is vigorously fermenting. In an old i^t 
there is always a considerable accumulation of wild 
yeasts and bacteria on the inside. Hence fer> 
mentation is rapid, since the sugary liquid enters 
drop by drop into a strong culture of yeasts. On 
one occasion when we wished to collect normal 
toddy from a particulai’ tope the owner was warned 
beforehand of our visit. In order presumably to 
please us he had everything cleaned up, even the 
toddy pots. Hence the toddy which we collected 
that morning was anything but normal, being 
proctdcally unfermented. 

If drawn in a glass pot, which is clean and 
practically sterile, toddy likewise remains un- 
fermented. 

Apart from the above-mentioned “ liming ” of 
pots for sweet toddy, the process of tapping 
and collecting is carried out in the same way as 
for ordinary or fermented toddy, but in every case 
the yield of juice is very much smaller. This 
difference of yield is unmistakable. It is difficult 
to asagn any particular reason for this. 

The actual process of manufacture of the crude 
sugar (jaggery) from the sweet toddy is verj^ 
primitive and is practically all carried out by small 
native proprietors. 

The collated toddy, containing lime as stated 
above, is first strained to get rid of insects, etc., 
whkh swarm into the toddy pots ; it is then 
boiled down in la^e earthenware pots over wood 
or coconut hn& fires until it is of a syrupy con- 
aisteney. When of the proper consfetency, as 
ascertained by trial, it is poured into enmty 
coconut fihella and allowed to solidify. *nie 
resulting product varies considerably In colour, 
from neany white to dark brown. It is usually 
ddliqiiesc^t. 

Approniuately l|lb. of jaggery can be manu- 
wletored ttom tme gallon of t^dy. Locally this 
eriihde sugar is used as a substitute for Imported 
wga^ and for the pr^ararion of sweetmeats. 
Its taste Is quite charocteristic. This industry in 


jaggery appears to have been of considerable 
importance in the past, since, according to Berto- 
lacci, the value of jaggery exported from Ceylon 
in the year 1813 was 39,425 rix-doUars (J&2o28). 
Since the introduction of cheap imported sugar 
and the increasing demand for copra for feho 
manufacture of coconut oU, the industry appears 
to have died down, as there is no record of any 
export of jaj^ery for the last few years. At the 
present time the chief source of jaggery for local 
consumption is Kitul or Pahnyrah t(mdy. 

As a beverage, toddy from the various kinds of 
palms before mentioned, i.e., coconut, kitul, an<l 
pahnyrah. is in very considerable demand in mo&t 
parts of the Island. The t^dy as drawn from the 
trees (in unlimed pots) is brought in the morning 
(and in some cases also in the evening) to the 
taverns where it is sold by retail. As wm be seen 
from the next section, it varies very considerably 
in composition, but this is only natural since its 
fermentation, etc., is entrust^ to any chance 
yeasts and bacteria which may make their way 
into the collecting pot on the tree. For the same 
reason this toddy must be treated as a perishable 
product (like milk) and cannot be stored under 
present conditions. To most Europeans its smell 
is repulsive ; but when once tbis is overcome, 
fresh fermented toddy becomes quite acceptable 
as a refreshing drink. Though not clear, it b 
strongly sparluing, as it is still fermenting when 
consumed. In appearance it somewhat resembles 
very dilute milk. Its taste may be compared with 
cider in harshness, with at times a suggestion of a 
flavour resembling champagne. It thus forms a 
good local substitute for beer. It should also be a 
very healthy drink, since it contains a large per* 
centage of yeast ; in fact it mayi be said ro be a 
suspension of yeast in a liquid containing a certain 
amount of alcohol, sugar, and acid. However, lb 
rapidly soui<8, and the morninga toddy is not 
pleasant to drink in the evening, except in cool 
weather or in the cooler parts of the Island where 
the acid produ ction is not so rapid. After 2 4 hours 
the liquid is too acid to drink. 

Toddy is used as a food and drink combined by 
some of the fishermen along the coast, who start 
their day’s work with only the fortification of a 
drink of tod dy to sustain them . For the produ ction 
of a potable spirit, arrack, a very considerable 
amount, of coconut toddy is used in Ceylon The 
process is almost entirely carried out in very 
primitive copper pot stills, heated by wood fires. 
Condensation is effected by means of a copper 
worm in a vat of water. This water is not circulated 
during distillation and no rectifiers are used 
The resulting spirit is, ae may be ima^ned, of a 
very inferior quality and is very seriously con- 
taminated with copper, etc. The distilleries 
number rather over 250, and are practically all 
situated near the coast on the sou^-west of the 
Island. In this distillery area most of the toddy 
is reserved for distillation. 

Tlie toddy is collected at the topes (gardens) m 
barrris which are either carted to the distilleries 
or rolled along the roads thither. As most of thj 
stills are very small, it might have been thought 
that tmfficient toddy wouW be brought in each 

day to fill the still (100— -^0 gallons) and that n 

would be distilled as soon as potsible, as 
tion is practically complete by ttie time the today 
reaches the distillery. This, however, is not the 
custom. It is usual to keep the toddy in open yaw 


and the product is bad. Tlie condensing 
becomes coated with an acid greasy 
which attacks the copper. 13ie mere 
scientific visitor has, however^ no effect in 

the custom of years, and the same wasteful 

wtU possibly go on indefinitely. 


in the distillery for three or four days, by 
time it has become very acid and muchof thealcoh 
bno hATAiYin Imf.. .Aa a. rMnitt.. ths vield IS 
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■Oie ^nt wash from the etills is usually run out 
to the ground outside the distiUery wall ^ 
serves as a food and as a wallowing ground fop 
.-atUe ^d pi^, with a resuiting smeU whid" 
must be experienced to he properly appreciated 
. -ae total amount of arracC drilled in the 


I. UBl^Rwted 

'1. fflightiy fer* 
meoted — 
■i. UnfenuMited 

4. '0af«RaMited 

Unfermented 
4). Tliifenneated 
7. Unfcrmeiited 
UBfenoented 

[I. UafertEMsted 

lO. UafernMated 
U. FermeBted. . 
12. Fermeftted. . 


8p.gr. 

@r. 

K. 

Rjo, 

Total 

solids, 

gnns. 

per 

100 C.C. 

Aah, 

grms. 

per 

100 c.c. 

Sucrose, ( 
% 

1*058 

88'^ 

4300 

67*9 

15*19 

0*33 

13*5 

1-077 

1-063 

86* 

80* 

6100 

4500 

"1*8 

17*22 

16*22 

0*898 

0*185 

10*0 

12*3 

1*060 

84* 

4100 

70*0 

15*82 

0*31 

13-75 

1*060 

1*061 

1'067 

1*065 

1*005 

1-067 

1-001 

1-008 

84* 

84-5* 

85* 

85" 

84* 

84* 

83* 

85* 

4000 

4000 

4600 

4700 

5300 

4900 

5300 

5000 

70-0 

72-5 

81*0 

77- 7 

78- 9 

- 

16*18 

16-28 

19*6 

17*0 

17*39 

19*08 

2*43 

3*36 

0*31 

0*31 

0*33 

0*39 

0*41 

0*11 

0*38 

0*23 

12-9 

12-6 

17*4 

17*4 


lolWd*’h^®p f by the usual dUtUUtion. 
loi^wed by a density determination. 

several observations made amounted to 

several thousands, and the following table gives 

Slightly fermented, and fermented toddy. 


.icidlty 



OoUdftted 1 q 1 
glMS ve»!wl. 


Collected In a uterile 
earthenware pot. 
Collected in a aierile 
elruft veaael. 

Ditto. 

Ditto. 


Island is approximately I4 million gaUous of 
‘'5” u.p. per annum. Practicaliv all this is con- 
sumed locally, only a few thousand gallons being 
oxporte^ As in the case of jaggery, this export 
ol a^k hu dropped very much from what it was 
111 the past when Ceylon arrack was much in 
favour in India. Bertolacci records that in the 
vear 1810 the export of arrack amounted to 
1180,700 gallons, whereas the total export tor the 
Ouanciat year 1909-1910 was only 4612 gallons. 

I’or the production of vinegar, toddv is allowed 
to become bout and is then stored m partially 
upen vate with certain herbs for a considerable 
time, up to one year. The resulting vinegar is 
of fdr qu^ty, and may have an acidity of os 
rnnch as 0% reckoned as acetic acid. 

Amlytical details. 

The conducUyity (K) was estimated on an 
ftver^ed aad Vignoles Dionic water tester. 

This consists essentially of a glass tube with two 
electrodes. The electrodes are connected to a 
direct reading conductivity meter and a con- 
tinuous current hand-driven dynamo. One unit 
of conductivity is the reciprocal of a megohm. 
The ordinary scale only extends to 2000 units, 

ihe mak^ introduced a switch, in the meter, 
which can raise the scale reading to 20,000 units. 
Madmgs were taken at .10° C. It was found as 
the result of a large number of fermentations with 
(hSerent yeasts that the conductivity was un- 
'■“^ed as tennentation proceeded. 

The refractive power (It*,) was taken at 30'* C. 
*y a Zeiss immersion retractometer. 

^6 total solids were estimated by drying .at 
flJjoQ”’’ bho final drying being done in vacito at 

The ash was estimated as usual in a Hosfcias 
dertneahy heated muffle. 

sucrose was estimated by a large Ililger 
Wlanmeter. It was found that the best way to get 
nf ^ solution was to use the minimum quantity 
I 8 crystalline basic lead acetate (usually 1 gram 
a toddy) followed by centrifuging, 

pr^pitaUng the lead by dry poti^ium oxalate, 
j^..’'®^ntr8u^ng. It is very difficult to get 
the factor N x 6-37 

CO, under a reflux 
r Standard baryta 
was calculated as 


mB® ^iilty aMer boiling i 
and 


ceeds were 
1 quantities 
toddy by 
a typical 


At Sturt. i 

1 

4 ho;ir3 1 
! later. ; 

24 hours 
later. 

1 In 87i 
j hours, 

Id 48 
hoars. 

Sp.gr. at 85* F. 

1*071 

Alooltol. Nil , . 

Acidity flc63 COj) 

1-055 

1*2% 

by weight.' 
0*16% j 

1-013 

6-85 

0-29% 

! 

1 l-OOT 
j 6-9S 

j 0.38% 

0*48% 


-A. ^mple of toddy containing 17% sucrow* 
specific gravity 1069 at 
85 P. In 24 hours the figures were sp.gr. 1*020 
at 85*" F., refraction 46, alcohol 5*6% by weight : 

houra later the figures were sp.gr. 1*010 at 
85® P., refraction 40, alcohol 6*6% by weight. 
Polarimeter readings showed invert sugar eq\ii- 
valent to a little over 1 % sucrose. In 50 hours 
after fermentation had started the figures were 
sp.gr. 1*001 at 84® F., refraction 38, alcohol 6*46% 
by weight. Polariineter readings showed no sugar 
left. 

A sample having sucrose, 17*4%; sp.gr. 
1*067 at 28® C. ; conductivity 4900 unite ; ^frac- 
tion, 78*9 at 30® C. ; total solids, 19*68 grms. per 
100 C.C. ; ash, 0107%, and faintly alkaline to 
phenolphthalein was mixed with freshly soparaM 
toddy ye^ts. On July 23rd at 12 a.na. the 
mixture had a sp.gr. 1*067 at 28® C. and refraction 
78*5 at 30® C. At 1 1 a.m. on July 24tli the sp.gr. 
was 1*033 at 28® C., refraction 53, acidity (less 
COa) 006% acetic field, and alcohol 4*3% by 
weighh At 4 p.m. on July 24th, the sp.gr. was 
1 020 at 28® C,, refraction 46, acidity (less OOb) 
008% acetic acid, alcohol 5*3% by weight. At 
11*30 a.m. on July 25bh, sp.gr. 1*002, r^ractiou 
34, acidity (less COj) O IC®^ acetic acid, alcohol 
7*4%. At 4 p.m., July 25th, sp.gr. 1*000, refrac- 
•jion 32, alcohol 7*65%, acidity 0*18% acetic acid. 
Polarimeter readings showed that aU the sugar 
left (just over 1 % ) was inverted. 

The percentage of alcohol in fermented toddy 
just prior to distillation varies in an astcmishing 
fashion owing to tlie crude fermentatioii methods 
used. In one distillery, for example, 92 samples, 
taken throughout the season, showed an .atmol 
content varying from 8*8% to 2*6% by wc^^t, 
the average being about 4%. 


# 11 changes as fermentation pro< 
followed by adding, tosterile toddy, smal 
of ye^ts separated from formentine 
centrifuging. Tlio following is 
example : — 
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The electrical conductivity was usually between 
4000 and BOOO units. Alter heavy rain, the 
conductivity falls, owing to water getting into the 
pots, and has been found as low as 2750 units. 

The acidity (less CO,) calculated as acetic acid 
was usually under 1%. If the toddy is kept the 
acidity rises rapidly and with samples a month 
old acidities of over6%aceticacidhave been found. 

Sugar. Up to the present only sucrose (and of 
course dextrose and Issvolose) has been definitely 
found in the toddies examined. It is possible, 
however, that some contain a little rafflnose. 

As a rule one particular source of toddy gives a 
fairly constant yield of sugar. For example, 
55 samples taken from one district in August and 
September showed a variation in specific gravity 
of 1060 — 1-068, the sucrose varying from 
15% to 18-4%, the mean beitm 1-064 with an 
average yield of 18-9% sugar. In conclusion the 
average percentage of sucrose in unfermented 
toddy is high and fairly constant and an important 
i idust^ could be developed by making cryst^line 
sugar and fermenting the molasses left, by suitable 
ferments, for alcohol. The present methods are 
crude in the extreme, and not only produce a very 
liad quality spirit but are wasteful, losses of over 
50 % of the available sugar being common. 

A considerable number of samples of toddy 
have been examined in various parts of the Island 
as sold over the counter in toddy taverns and 
also in the topes where tapping was taking place. 
The following figures give the results tor 60 
samples of coconut toddy. 

Specific gravitv, average 1012, varying from 
0-998 to 1-033. Acidity averaws 0'51%, varymg 
from 0-32 % to 0-67 % reckoned as acetic acid. 

Alcohol, by weight, averages 4-2%, varying 
from 2-7% to 6-8%. 

As is to be expected there were very considerable 
variations in acidity and alcohol percentage, due to 
various soils, or the state of fermentation of the juice. 

Gibbs {loc. cii.) gives the following figures for 
Philippine coconut toddy. The average daily 
yield of sap iS 650 c.o. and a good tree will give 
about 500 litres a year. The average composition 
of fresh sap is: Density 1 070, total solids 17-5%, 
acidity trace, ash 0-40%, sucrose 10-5%, invert 
sugar, trace. Undetermined nitrogenous com- 
pound 0-60%. 

^ Organisms present in fermented toddy, 

S number of samples of toddy were sent to 
. Copenhagen for examination by one of the authors 
in the Alfred Jorgensen Jjaboratory. The speci- 
mens were sent on plugs of cotton wool in steruised 
test tubes. On receipt the samples were placed 
in suitable media, and alter a short delay growths 
appeared which were examined in detail. In 
most cases pure cultures were made, i.e., cultures 
grown each from a single cell. . 

Yeasts. The yeasts thus isolated consisted of 
the following types : — 

(a) Saccharomyces cererisice, or some very nearly 
silliod V6&s[ts» 

This' resembled a typical culture yeast. Several 
strains of this yeasfe,w^e isolated m pure culture 
and showed normal j^enomena of sporulatiou and 
budding, with fop fermentation, 

(b) A wild Saecharomgees, resembUng a wine 
yeast. 

This was a typical " wild ” yeast, somewhat 
resembling S. eUipsoidsus, with rather large but 
otherwise typical hi^y refractUe spores, in shape 
resembling oblate spheroids. Fermentation with 
this yeast was fairiy rapid and very complete In 
a solutiou fontaining 16% of sucrc^. 

(c) ^hizo-saecharimyces, or fission yeasts. 

^These were all typical fission forms, resembling 

iSdrize-saceharompcss metUicei. Fermentation with 
dim yeasts was rather slow in starting but gave 
a good yield. 


(d) Zygo-saeeharomyces, or fusion yeasts. 

Somewhat resembling in phenomena Z. Barlccri. 
but of no interest from the fermentation point ol 

(e> A Saceharomycode form, resembling s. 
Ludteigii. 

No species of film-forming yeast or mycoderma 
or torula was found. 

Moulds. The species of these forms which wore 
present in a living state in the samples of toddy 
belonged almost entirely to the class of moulds 
which most closely resemble yeasts such as 
Monilia and Oidium. In the media available in 
the laboratory the specimens gave no signs of 
fructification, propagation showing itself only 
under the forms ol budding and fission. 

Bacteria. Many bacteria were found in the 
samples and any sample of toddy is always 
characterised by the presence of many long chams 
of these organisms. 

It is not thought necessary to_ enter into any 
detail with r^ard to the organisms present in 
toddy, since firstly it is most probable that ii 
sample of fresh toddy will be found to contain 
many more varieties than those which rarvived 
the journey to Europe, and secondly it is hoped 
that it will be possible at some future date to 
make a complete examination, and publish the 
results in a separate paper. 


RUBBER VULCANISATION TESTS. 

BT H. P. STBVBNS, M.A., F.L.O. 

The paper by Eaton and Grantham in the 
October Slst issue of the Journal (pp. 1046 — 1050) 
appears to be a reply to the Jioint raised (this J.. 
1916, 601) as to the exclusive use by these authore 
of a mixing composed of 90% rubber and 10% 
sulphur, and the assumption that what applied 
to such a mixing applied in the same manner ami 
degree to other mixings. The tenor ol their reply 
is that it applies in the same manner but not to the 
same degree. ^ „ 

In their various papers Eaton and Grantham 
give rates of cure at 140“ C. for plantation Para 
rubber varying from about one to four hours and I 
certainly had the impression that they supposed 
that similar variations take place in the rubber 
factory. For instance they write “It is only 
necessary to see the vulcanised specimens [their 
own] which have been prepared to re.olise the 
manufacturer’s dilemma, etc,’’ or again the 
variability in respect of rate of cure which was 
shown to be the most important variation ro 
different raw rubbers, both from the manufac- 
turer’s standpoint, etc.’’ As no tests hoo "f?" 
made except with a “ theoretical mixing, thati', 
one not used or barely if ever used in a rubber 
factory, the statements made ore not justified unless 
one assumes that the rubber mixings comnioniv 
employed in the factory show the same degree oi 
vamtion in rate of cure ns the theoretical mixing 
actually used. „ 

So far, however, from differing from ““ 

Grantham, I am in general agreement with then 
as to the effect rf introducing mineral matw 
or reducing the proportion of sulphur. , 
result is that, according to their own showing, m 
introduction of a few per cent, of lithaige 
obliterates the difference in the rate of 1 
shown by their curves) between their 
slow curing rubbers. These specimens were ch 
to show as great a difference as possible m 
of cure, the difference being i^ter than 
Uffoa&y met with in commercial plantation 
rubbers (first latex). It would almost 
a manufacturer could sul^titute one such vu 
by another without appreciable i ^ 

r^ of cure of this mfiiing. 

Uthatge a« an ingredient of 

cannot be overrated. PrevlouB to the gr®* 
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increase m the output of tyres, more rubber was 
consumed in the manufacture of rubber shoes 
(galosh^) than in any other branch, and these 
always contain litharge. No statistics are available 
bub quite possibly more than half the rabher 
goods manufactured contain litharge, and that 
is why some manufacturers use a mixing con- 
taining lithai^o for testing purposes. 

Eaton and Grantham attribute the effect of 
litharge entirely to its action as an accelerator, but 
if this explanation were sufficient, magnesia should 
produce a sinular effect. Judmug from the 
curves (compare 138 A and E with 138 B and F) 
the addition of magnesia to the compound con- 
taining zinc oxide does not appreciably reduce the 
difference in rate of cure between the fast and 
slow curing rubbers. ITie explanation may he 
found in recent work of mv own {this Journal, 1915, 
p. 524). 

The title of Eaton and Grantham’s paper is 
somewhat misleading as their mixings can hardly 
be regarded as generally representative of technical 
work. The great bulk of these contain a larger 
number of mineral ingredients as well as “sub- 
stitute,** “ reclaim,*’ etc. Nevertheless the mixings 
chosen are in my opinion suitable as types for 
research work. Finally with reference to Eaton 
and Grantham’s “ optimum cure.” The authors 
explain that if two rubbers be taken with 
“ optimum ” cures of 3^ and IJ hours respectively 
and the former be found overcured by say t hour 
the correct cure of the latter may be deduced by 
subtracting i hour from the “ optimum ” cure, 
giving a correct cure of one hour. This method 
appears crude and no proof or explanation is given 
of so simple a relation^p. It is easy to show that 
it cannot be accepted as correct. I have shown 
(this Journal, 1916, 872—874) that the “optimum 
cure *’ as determine by Eaton and Grantham may 
exceed the correct cure by an hour or more. If we 
subtract this amount from the cure of the second 
rubber we are left with a correct cure of 1 hour or 
less. It is therefore obvious that this simple 
arithmetical relationship cannot hold. If a simple 
relationship between the “ optimum cure ” and the 
correct cure be required merely ae a working 
hypothesis^ it would be better to adopt a geometrical 
relationsMp and to calculate the correct cure of the 
seco^ sample by multiplying by the correct cure 
of the first and dividing by the “ optimum cure ” 
of the first. Thus if the “ optimum ” and correct 
cures of the first sample be 3i and 21 respectively 
we may calculate the correct cure of the faster 

curii^ rubber by the factor giving a provisional 

figure of 0-87 hour approximately. 


JOINT HOUSING OF METALLURGICAL AND 
MINING SOCIETIES. 

At a recent meeting of the Iron, and Steel 
Institute, reference was made to t^ proposal to 
secure a joint building for the housir^ of our four 
great metalluigical and mining societies, namely, 
the Iron and Steel Institute, Institution of Mining 
Fngiueers, T Tiati f.iit.ion of Mining and Metalluigy, 
and l&stiti^e, of Metals. At present, three of 
these Societies have suites of rooms in ^ cs^ 
Qiinst», whilst the Institution of Mining and 
Metallurgy Occupies its own premises in the wty. 
A prdiminary meeting of representatives of thew 
Societies wUi be hMd shortly, and, if the uiain 
principles of the scheme can be agreed to, definite 
proposals will be submitted to the (Councils of the 
^pective Societies. It is not proposed that the 
Societies should Mnk their identity in an 
gamation of Tnining and metallurgical societies, 
^ has been suggested recently by Prof. Ar^trong 
lor the chemi^u societies of the country ; but it is 
realised that the centwiisationof ihe 8000 members 
the Societies in quesUon, under a common 


roof, with suitable meeting rooms and adequate 
library accommodation, would be to the advantage 
of all. 

In this connection it is interesting to note the 
excellent results that have followed a similar 
joint housing scheme in America, where, since 
1907, the American Institute of Electrical 
Engmeers, the American Society of Mechanical 
Engineers, and the American Institute of Mining 
Engineers have occupied the splendid premises 
in West 3fith Street, New York, known as the 
Engineering Societies’ building. Quite recently 
the American Society of (fivil Engineers has 
decided to join the other societies in the same 
building, and three further storeys are being added 
for their accommodation. When complete, the 
building will house institutions liavinga combined 
membership of 26,000, with a library containing 
70,000 books and 90,000 pamphlets. 

Another insiance of the successful housing under 
one roof of societies having allied infereste is to 
be found in the Chemists’ C^lub, New York, where 
the American Chemical Society, the American 
Electrochemical Society, and the New York 
Section of the So<'iety of Chemical Industry have 
m>t for some years past with the happiest results. 

With these examples of successful co-operative 
effort before them, it is to be hoped that in the 
near future the societies which represent chemistry 
in aU its phases in this country will take active 
steps to come together in a joint building, where 
a representative chemical library, for which there 
is a real need, could be established. 


London Chamber of Commerce. 


Special Meeting of Chemical Section held on 
October 2Vh 1916. 

In referenco to the above meeting, a report 
o( which was printed in the last issue o{ this 
Journal (pp. 1093—1095), Mr. B. J. Pugh, ol the 
London Chfiniral Works, Southall, writes that 
since the outbreak of war his firm has established 
an industry tor the loauulacture of salicylates, 
and is able to produce sufficient for the needs of 
this country and her Colonies ; immediately after 
the war, however, Germany will despatch to this 
market salicylates at such prices as will make it 
impossible for the English manufacturer to com- 
pete, owing to the smallness of the British produc- 
tion, and the vastness of German chemical industry, 
which will enable them to sell articles hero at less 
than cost price. Mr. Pugh therefore proposes 
that the Chemical Section of the I.x)ndon Chamber 
of Commerce should secure a powerful Conmuttee 
to ascertain which of the chemical industries can. 
produce sufficient of their particular product to at 
least meet the requirements of this country and 
her Colonies. The data thus collected would be 
placed before the proper authorities, to serve M a 
basis for some form of protection. The suggests 
form which this should take is that the 
of particular chemicals from abroad should be 
prohibited until the respective Industrie have 
attained a position which will enable them to com- 
pete with the much larger busin, sses in Germany. 
The proposed Committee would have to ^tan^ 
on behalf of the manufacturers t^t the price 
chareed for the article would not be more than 
sufficient to provide a reasonable prom. 

Doling with the expansion of trade wjth B„t^ 
Coloffies after the war, Mr. Pugh suggests that the 
Chamber of Commerce might cnate a specif 
oSSent to acquaint our manufacturers witti 
tee TOrtSir requirements of tee vanous 
M tK Sire, and at the same time pto^e 
tee’^loffi^^Bh particulars of British manufac- 
tures. 
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Obituary. 

DAVID HOWARD. 

British chemical industry has sustained 
a great less in the death ol Mr. David Howard 
at the age of 78 years. Whilst travelling from 
his home at Buckhurst Hill to his Ilford factory 
on November 14th, he suddenly became 
insensible and expired a few min utes afterwards 
from heart failure. 

TTie loss to this Society is an equally great one, 
for he had been one of its most loyal supporters 
since its foundation, and his record of service 
on its Council and committees is a remarkable 
one. He was elected a member of the first 
Council in 1882, and became a vice-president 
in 1883, serving in that capacity until 188S. 
He was elected President in 1886, and on 
retiri^ from the Presidency in 1887 he was 
again elected a Vice-President, serving until 
1889, and again from 1890 to 1893, 1897 to 
1900, and 1904 to 1907. He also sat on the 
Council as Ordinary member from 1894 to 1897 
and from 1901 to 1904, and presided over the 
London Section of the Society as Chairman 
from 1883 to 1890. He was elected a member 
of the Publication Committee in January, 1883, 
and continued to serve in that capacity until 
hia death ; he was one of the most regular 
afatendanta at the meetings ol that Cotnmittee, 
and his work and advice were greatly valued. 

Bom at Tottenham in 1839, Davnd Howard 
was the son of Robert Howard and grandson 
of Luke Howard, F.R.S., who founded the great 
huonees at Stratford now known as Howards 
and Sons, which has acquired a world-wide 
reputation for its products, notably quinine, 
but alw including many other “ fine chemicab.” 
His first association with the business was in 
1^7, and later he attended the Royal College 
of Chemistry as one of Hofmann’s pupils. 
In 1880 he became a partner in the firm, and 
when it was formed into a company, in 1903, 
he was made chairman, with his two sons, 
David Uoyd Howard and Bernard P. Howard, 


and his nephews, A. G. and G. E. Howard, as 
his co-directors. The bnsinegs of the firm 
expanded to a remarkable degree whibt be had 
the control of its destinies, and sqme years 
ago the head-quarters had to be removed from 
Stratford to the large premises at Hlord which 
it now occupies. 

David Howard was one of the greatest 
authorities on quinine and other cinchona 
alkaloids, and contributed several useful papers 
dealing with these substances to scientific 
Journals, hb first communication being made 
to the Chemical Society in 1871. 

The great interest which he took in the pro- 
motion of chemistry and chemical industry 
b evidenced from the fact that, in addition 
to hb long connection with tbta Societ.y, already 
referred to, he was Treasurer of the Institute 
of Chemistry from 1884 to 1903 and President 
from 1993 to 1906, also serving on its Council 
as well as on three separate occasions on the 
Council of the Chemical Society, of which 
he had been a member since 1869. He was 
also an enthusbstic supporter of the London 
Chamber of Commerce, and was for some years 
Chairman of the Chemical Trade Section. He 
took a very active part in the agitation for 
promoting moral rectitude in business trans- 
actions, which led up to the passing of the 
Prevention of Corruption Act, and later acted 
as Chairman of the Bribery and Secret Coni- 
rabsions Prevention League which was formed 
to carry into effect the provbions of the Act. 
He was also a Justice of the Peace for the 
Borough of West Ilam and a Deputy-Lieutenant 
for the County of Essex. 

The passing of David Howard leaves a void 
in the chemical life of thb country which it 
will be impossible to fill. Hb sterling character, 
his remarkable personality, his wide learning, 
and hb genial dbposition will never be for- 
gotten by those who came in contact with him, 
while those who had the advantage of hb closer 
personal acquaintance feel that they have lost 
a very true friend. 


Journal and Patent Literature. 


yAHHif SrwmcATiONfl may be obtained by po»t by wmltttog** foUow»:— „ . nr « 

— M. each, to the (Jomptioller of the Patent Office. Southampton BnUdJaize. Chancery Lane, London. W.C. 

AUet.— Ir. *«ch, to the Secretary of the Society, who has to furnish tlie U.8. Patent 0£Bce witi the foUowing data Patent 

Dumber, date, oarne of patentee, and title of iuTentioo. „ a 

9raMsk.~-l fr. 05 c. each, as follows : patents dated 1902 to 1907 ioclasiTe, BeUn et Cle., 5« Rne Feion 9, Fans (8e) ; Patents 
from 1908 to date, L’ImprImerie Rationale, 67, Rue Vieille du Temple, Pads. 
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€dioidal gohttions ; New Tnethod for the piinficalion 

<rf . G. Wegelin. KoUoid Zeite., 1916, 18, 

S26— S37. J.Chem.Soc.,1916, 110, ii., 520—521. 
metJiod depends on ultra-filtration by the 
use of a collodion membrane. The apparatus 
consists of a funnel-shaped vessel containing the 
colloidal solution to be piirifled, this vessel being 
closed near the top by the ultra-filter, whilst water 
under pr^sure may be introduced through the 
lower harrow end of the funnel, the rate of flow 
being regulated by means of a tap. The aqueous 
gnhitimi which passes thwmgh the collodion filter 
Is rfm off into collectings vessels; It is essential 
the flhw of liquid ^ould be upwards, for 
prejShhjnaxy ezperhnenta in wMch tne colloidal 
solhtloii was placed above the ultra-filter diowed 
thtt the cc^Mal particles, under the eooUnued 
inftiief^ot ^aidty' and of the eurrefit of Qquid^ 


tended to accumulate on the upper surface of tlif 
membrane to such an extent that this rapidly 
became impenneable to the wash water. For thi- 
production of suitable filters, the author recom- 
mends the use of solutions of nitrocellulose ii< 
acetic acid. The solution, of from 7-5 to 1.7“ . 
strength, b spretwl out in a uniform, thin byf 
on « glass plate, and the film subjected to thi 
action ol running water lor five to ten minutes. 
The porosity varies very considerably with tli, 
concentration ol the collodion, a membrane 
prepared from a 7-5% solution having been found 
to be abont ten times aspc»ous as that preparee 
from a 15% solution. The: membranes may «<>' 
be dried, and even when kept und» water it e 
^nd that ageing takes place. The apparatn-'' 
has beMi found to give saustactory results in tn' 
purification ol eetmitel sotulfens ol antuno«- 
arse^andmcdybdeiHlmsaljfdd<]«8igoid,paU^'”?' 
^ielc acid, fabric bydioxid)a,iduaBiMain hydro*)'* > 
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s!smaaa„?s ~ 

It dilute of coUoids, for mea«X o? 

the oze of coUwM particle.,, and for the ZriBca 
tion of precipitated substances which canw.f k 
easily washed by the usual filtraC meS 

Patents, 

Heatn^ oooUr^, counting, and cleaning or 

like ; Tubular appIratZ 
gf — • 0. J . Gpodwm, and 0. Quttmann and 
earn, laindon. Eng. Pat. U,165, Oct. 6, 191^ 

iuto helical form are 
, m the udet end of a tube through which 
fluid eireulatea. the pitch of the helix dicreasing 
in the direction of flow.— W. P. P. ® 

Cooling U^ra. F. Uhde, Breslau, Germanv. Ena 

& Mi," ■ “• 1“* 

Watto to be cooled enteis a aeries of horizontal 
troughs at tee top of the tower, and overflows over 
cooling ki^ee to similar troughs at the bottom 
from which it is discharged at the centre into a 
corneal coUeetmg vessel. This vessel extends up- 
wards froin tee ground level nearly to the lowest 
trough 80 that a head of water is maintained on 
the auction side of the circulating pump to decrease 
the power used. Air enters the bottom of the 
tower around tee periphery and passes upwards 
over tee hurdles. — W. F. F. 

Cooling vapours or gases issuing from coiidemers ; 

• *'• Btemen. Ger. 

Pat. 293,898, Nov. 13, 1913. 

A RECBPTAC5LB Containing a. cooling liquid is 
arranged above a horizontal condenser and is 
divide into compartments by partitions pro- 
jectile alternately from the top and bottom. The 
gases or vapours leaving the condenser enter the 
^ceptacle at one end and pass successively 
through the compartments, displacing the cooling 
hqnid therein. '!^e first compartment contains a 
float, and ae the liquid level falls, the float actuates 
a valve, and a fresh supply of cooling liquid is 
ilehvered to the recoptaolc.-^A. 8. 

( ompreised goses and ihe like f Apparatus jxtr jw 
itUh . L. B. Hall. Winclimore Hill, Middle- 

sex. Hng. Pat. 11,535, Oct. 14, 1915. 

The compressed gases are released from the vessel 
m which Uiey are stored, by a revolving telescopic 
with a back-pressure valve. I<eak« at 
me joints are prevented bv the use of an exlonial 
flexible sleeve. — W. H. V. 

P. Koblank. Brackwede. Oer. Pat. 
293,410, May 27, 1914. 
material to be dried is contained in a series 
<'i horizontal cylinders or drums mounted on a pair 
chains. The drums are carried through 
^ heated chamber by the chains and are simul- 
J^aeously rotated. One end of each dioim is 
onned by a set of wings or blades, which act as a 
^ ana force a curi’ent of hot air through the 
f»^aterud in the drum—A. «. 

; Process and apparatus for . 

J. H. Stroband, Amsterdam. Eng. 
Eat* 100,403, Apr. 28, 1910. Under Int. Conv., 
1. 1916. (Appl. No. 6117 of 1910.) 

in a continuous stream thiough a 
thSSS? ^ntatning csdclum chloride and then 
D ^.heater to a rotaong or oscillating drum, 
me air enters through openings in the bottom, 


arA Iv 8®-““ or webbing, a. 

provided to distribute the air, and a perforated 



plate, u. agitates the material. Opposite prisms 
K„ E,, may bo removed for clmiging and dis- 
charging. The apparatus is suitable for dryine 
gram, fruits, casein, chemicals, etc.— W. F. F. 

Crg^MlHsaiU>n ; Appamltts for contimims . 

Norsk Hydro-Elcktrisk Kvaelstotakticselskab. 
Pr. Pat. 470,068, Sept. 4, 1013. Under Int. 
Conv., Sept. 17, 1914. 

The solution is fed into the upper end of a rotating 
cylinder wtoch is inclined at a very slight angle 
to the horizontal. Water is sprayed on to the 
outside of the cylinder, and a fixed scraper is 
provided inside to lift up the crystals as the 
cylinder rotates. The crystals and mother liquor 
are discharged from the open lower end of the 
cylinder into a shoot, which guides them to centri- 
fugals or other drying appnratu.s, — W. H. 0. 

Vesiecalion of gases iiileiuled to be luptefiei}. J. 

Cartier. Fr. Pat. 479,749, Sept. 15, 1015. 

The gas is mixed with a small proportion of the 
previously liquefied gas and the tall of temperature, 
due to the expansion of the latter, causes the 
deposition of the moi.stiue in the gas. The gas is 
siibscqaently passed through a scrubber filled 
ivith coke or other .suitable maferi.al to rct.ain the 
deposited moLsture. — W. 11. 0. 

T.iqmfyhuj gases iciih hw boiling point ; Apparatus 

and process for . (}. Hildebrandt, .Spandau- 

Tiefwerder, Germany, A.ssignor to American 
j Industrial Gas Co., New York. U.B. Pate. 

! 1.199,700 and 1,199,701, .s^ept. 26, 1910. Dates 

; of appl., Jan. 9, 1911, and June 11, 1914. 

I SiiE Eng. Pah 3310 of 1910 ; this J., 1910, 1446. 

I Esajmrntivg, etc. ; Method nf . 0. SOderlnnd 

I and T. Boberg, Assignois to Techno-Chemical 
I Laboratories, Ltd , London. U.S. Pat. 1,200,996, 

I Oct. 10, 1910. Date of appl., Oct. 14, 1912. 
See Eng. Pat. 22,070 of 1911 ; this J., 1913, 183. 


Ils.-FUEL; GAS; MINERAL OILS AND 
WAXES. 

Hydrocarbons eoniained in coal ; Some . A. 

Pictet, L. Ramsever, and 0. Kaiser. Oomptes 
rend., 1016, 183, 358—361. 

LAROE-.SCALE experiments on the extraction of 
cbal with boiling benzene (this J., 1015, 168) 
furnished 0-25% of a product from which a liquid 
with the characters of ‘'vacuum tar” (this J., 
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1913, 1098 i 1914, 70 ; 1915, 604) was sepapated. 
Prom this l^uid the loUowiM hydrocarbons were 
isolated : — Vnaaturated : CjHii) (dihydrotoluene), 
b.pt. 108° — 110° C-i C,H,, (dihydro.«i-xylene), 
b.pt. 135° — 137° ; C,Hi 4 (dihydiomesitylene’), b.pt. 
166° — 168°; CjoH,, (dlhydroprehnitene ?), b.pt. 
180°— 182°; C„Hi„ b.pt.'200°— 302° ; 
b.pt. 238° — 238° ; (dihydrofluorene f ), 

b.pt. 251° — 254°, m.pt. 109° C. Saturated: 
C,H„(?), b.pt. 118°— 122°; C,H„(?), b.pt. 

135°— 138° ; CioHio (?), b.pt. 172°— 174° ; 
b.pt. 190°— 192°; b.pt. 215°— 216° ; 

b.pt. ^227° — 229°; CjoHm (melene), 

b.pt. above 300°, m.pt. 62° — 63° C. 

Some of the above hydrocarbons are present 
also in vacuum tar and in that case, therefore, 
must he regarded as derived from the coal by 
simple volatilisation. This leads to the view that 
coal is a solid hydrocarbon material impregnated 
with a liquid which is closely allied to petroleum. 
The extract obtained was feebly lievorotatory 
([a]^ = — 0 08°) and became dextrorotatory ([n] 1? = 
+0-27°) after eliminating alcohols, whereas optic- 
ally active fractions have not been found in 
vacuum tar ; it is suggested, however, that the 
active volatile constituents of the coal are racem- 
ised at the temperature of distillation. — F. Soon. 


Benzol recover)) and rectification. P. D. Walmsley 
and H. A. Morfey. Manchester District Inst. 
Gas Fng., Oct. 28, 1916. J. Gas Lighting, 1916, 
136, 229--234. 

The authors estimate that the present production 
of benzol is about 38 million gallons per annum 
and that if all the benzol was recovered from the 
coal carboniied at gas works, the production 
would be approximately 60 million gallons per 
annum. The oil used for absorbing benzol is 
generally coal tar creosote, but both anthracene 
oU and blast-furnace creosote are also used. The 
oil should be as free as possible from naphthalene 
and water, and the gas should be completely freed 
from ammonia before entering the benzol absorbing 
plant. Approximately 100 gallons of absorbing 
oil must be passed through the scrubbere for everj' 
ton of coal. The benzolised creosote oil leavii^ 
the scrubbers contains about 3% of benzol and 
this is recovered by distillation, either by direct 
fire or by steam, as " 65% benzol,” benzol 
which yields 65% of distillate at 120° C., when 
distilled in a retort, the bulb of the thermometer 
being immersed in the liquid. Steam is preferable 
where lai^e quantities of oil are to be dealt with, 
and in a recent test 66 lb. of steam at 100 lb. per sq. 
in. pressure was required for every 100 gallons of 
benzolised creosote. The 65% benzol is rectified 
in the usual way after wasning to remove im- 
purities. — W. n. C. 


far from gas-producers using li^ite as fuel ; 

UtUislUion of the . F. Fischer and W. 

Schneider. Stahl u. Eisen, 1916, 36, 549 — 554. 

Braunkohle, 1916, 15, 141 — ^146. Z. angew. 

Chem., 1918, 29, Bef., 431. f 

The tar is difficult to treat by the usual distillation 
processes owing to its high water content. By 
mixing 1 part of the tar with IJ parts of powdered 
lignite, a stiff pasty mass is obtained which can 
be formed into rods. The rods are cut in pieces 
and then distilled, yielding 36 % of crude oil and a 
dark grey, crumbly residue having a heating value 
of about 7000 cals. The tar may also be treated 
by extraction with petroleum spirit, either directly 
or aiter making into briquettes with lignite powder 
as described above. In this way about 40 % of a 
brown grease can be isolated which can be used as 
a substnute for animal oils in the leather industry. 
EVom the residue about 20% of resinous matter 
can be extracted with benzene. The grease 


extracted by petroleum spirit can be decolorised 
and deodorised by treatment with ozone in 
presence of sodium carbonate solution. — ^A. S. 

Naphthalene Kosh oils ; New method of testing 

J. Wohl. Z. Ver. Gas- u. Wftsserfachm., lOle! 
56, 132 — 135. Z. angew. Chem., 1916, 29 
Bef., 426. 

PnooRESSlVELY increasing quantities of naphtha- 
lene are dissolved in the oil, and a current of air 
is then drawn through the oil at the rate of 10 
litres per hour, and after passing through a cooled 
washing bottle containing glass wool, is led into a 
solution of picric acid. Alter the limit of satura- 
tion of the oil under the experimental conditions is 
attained, some naphthalene vapour passes over 
with the air and is detected by the formation of a 
precipitate of naphthalene picrate. — A. S. 

Natural gas industry in the United Stedee in 1915. 

TJ.S. Geological Survey. 

The total quantity of natural gas produced in the 
United States in 1915 was 628,578,842,000 cb.ft,, 
valued at $101,312,381. This represents an 
increase of nearly 37,000,000,000 cb. ft. over the 
production of 1914, which was the largest hitherto 
recorded ; the increase of value compared with 
1914 amounted to $7,196,857. The increased 
production was due chiefly to Ohio, Oklahoma, 
West Virginia, Pennsylvania, Kansas, and Cali- 
fornia, in the order given. Of the total quantity 
of gas produced, 65% (411,375,899,000 cb.ft.) was 
usM tor industrial purposes, at an average 
price of 9.7 cents per 1000 ch.ft., and 35% 
(217,202,943,000 cb.ft.) for domestic purposes, at 
an average price of 28.32 cents per 1000 cb.ft. 

Gasoline ; Production of casing-head in the 

United States in 1915. U.8. Geological Survey. 
The quantity of gasoline extracted from natural 
gas in the United States in 1915 amounted to 
65,364,665 U.S. gallons, valued at $5,150,823, a 
gain of 22,712,033 gallons and ^,044,914 over the 
figures for 1914. The quantity of natural gas 
treated, in 1915, was over 24,000,000,000 cb.ft,, 
the average recovery of gasoline being 2 57 gallons 
per 1000 cb.ft. The number of plants increased 
from 386 to 414, and the total daily capacity of 
the plants from 170,353 to 232,336 gallons of 
gasoUne. 

Cracked oil produced from petroleum ; Becracking of 

a. . G. Egloff and T. J. Twomey. J. Phys. 

Chem., 1016, 20, 697—620. 

The oils used for the experiments were : (1) a 
distillate or gas oil from Pennsylvania crude 
petroleum, and (2) a distillate boiling between 170° 
and 360° C. from the recovered oil produced by 
cracking (1), In each case the oils were cracked 
at atmospiieri^ and 150 lb. pressure at temperatures 
of 550°, 600°, 850°, and 700° C., under identical 
conditions. At all temperatures and pressures 
the amount of oil recovered from the cracked oil 
was greater than that from the petroleum oil, 
showing that the former was not so well adapted 
for the production of gasoline or MSonjAtic hydro- 
carbons. The amonnto of benzene, tmuene, and 
xylenes in the oil recovered from the petroleum 
oil were almost uniformly twice as lai|te as those 
in the oil from the cracked oil, but apparently 
more naphthalene and anthracene were formed 
from the totter. Pressure Increased the formation 
of aromatic hydrocarbons. For example, the 
following results were obtained from the petroleum 
oil at 650° C. at atmospheric and at 160 lb. pressure 
respectively : — Benzene, 6-0 and 24-6% ; toluene, 
7-0 and 10-3%; xylenes, 3-2 and 4-6%; »nd 
naphthalene 0-0 and 9'2%. Whatever cracking 
to hydrocarbons of lower Miling point takes pl»ee 
in a cracked oil must be attributed, in the mam, 
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to the unchan^ petroleum in the .o 

It IS TOSsible that gasoline may be obtainp^f k 
second craoki^ of an oil, but there “SluV 
the process, smce the tendency of ^hertacf^*' 
to produce aromatic compounds? which “ 
into carbon and hydrogen" rather than dee???!?*' 
into gaeolme or benzeni hydrocarbiM.— C. Ty' 

The Mas^schrnm process for the prodtietion ot 
hydrogen. Bamitz. See page 1137. ■* 

Patents. 

Artificial fuel. G. B. Winter, Ijondon Pno i>.i 
101,609, June 29, 1916. (Appl. No. 9162 ofioifl j 
BUNDLES of folded and roUed paper are tied with 
n-u-e ^d u^er^d in paraffin wax at 140° C for 
about 10 — 15 mmutes. — W. P, p. 

[Regenerators.] Supply of air for combustion in the 

£?K(‘7;,TJr6.A”Sr' 

A KEGBNERATOR is formed of vertical tubes ot 
po^gonal section aminged in a due so as to provide 
tortuous passages between them for the hot gases 
or tor the air to be heated. Tlie lower ends of the 
tubes are secured with plastic jointing material 
in sockets in a tube-plate, and sand or other dry 
material 18 ^ through perforations in the upper 
tube-plate to complete the joints. The upper 
jomta may be fo^ed by means of asbestos rope 
or the Uke. — W. F. F. * 

IFosk heatof g^-retorl furnaces ; Utilisation of the 
7. — f. Mieddelmann und Sohn, Strassbunr 
Ger. Pat. 293,910, July 4, 1915. 

A SEC/noN of the flue through which the hot gases 
from the furnace pass, is made to branch into two 
channels, the entrances to which are controlled 
by dampers. A boiler is placed in one of the 
channels, and the dampers are connected through 
an electro-mametic circuit with a device .sensitive 
to neat, placed at the point where the two branches 
umte again; the dampers are adjusted auto- 
matically so that the hot gases can pass through the 
channel containing the boUer only when a certain 
temperature is exceeded. The steam-outlet valve 
may be controlled simultaneously with the dampers. 

—A. S. 

Producer gas; Production of from heaps [of 

®'®<icl, Kdssem. Ger. Pat. 
293,430, Aug. 29, 1915. 

Pakalml perforated pipes are inserted in the heap 
a suitable distance apart and serve to limit the 
portion of the heap to be treated at one time, 
ot^m and air are introduced through one pipe, 
and producer gas is withdrawn through the other, 
out It IS ^vantageous to reverse the flow of steam 
na air at intervals in order to prevent stoppages. 

— A.S. 

Gas producer, especially for poicer gas. F. Kuers, 
flcrlm-Tegel. Ger. Pat. 294,025, Mar. 28, 1915. 

nSj *^°mbustion zone at the bottom ot Ihe , 
producer is connected with flues in the walls, ! 
A ^ outlet flue controlled by a damper. 

passes through these flues 
DwW) ^ heat the descending fuel in the 

consequence of this it becomes 
to nse a larger quantity of steam and to 
ttinr 01 water-gas and prodnccr-gas 

smou ®o™ble. than producer-gas alone for use in 
th!; gBs-engines. The amount of gas escaping 
tho? outlet flue is regulated according to 

the suction of the engine.— A?^S. 

^^^'/ntnoce) ; Simultaneous purification, 

^mcoffon, and coneeniraiion of . J. Weiwers. 

^ ”■ Pat. 478,260. July 23. 1914. 

' ®*t®r a preliminary purification in ordinary 
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t?toweSww“ P^ *? succession through 
of water streams 

Provided with a 

g.as 6 y^‘'^^® temperature ot the 

first as^a fnJ iraponr, deposited 

carriro dow?t?„ «« hoetr of frost, 

mes down the reinaimng dust particles with it. 

— W. H. C. 

^“of^iZ era^rer. henry oils; Method and means 
motor Z ‘"^riwl combustion engines for 

‘‘^^oplanes, and other 
rn7 pf; Afield, Herts. 

fAnnI J^P’’- 25 and June 1, 1916. 

(Appl. Nos. 5921 and 7779 of 191p.) 

TarbrnSl^JP''®'?.®^ “‘’‘ed with air in a 
gases are i!k* Ordinary type, and hot exhaust 
utef of ® ®?eaU-bore pipe into the induction 

aixllia! V® Iieet the mixture. An 

the?nffif,.y^““®®'®^ '’e’'e is also provided on 
i mav b? p;p?- *^'’t the engine, the fuel 

I thrbuvb passing an electric current 

cSroit! ®* *“'® the float chamber of the 
the f, ® separate chamber containing 

be annli^ i ^ necessary fittings are adapted to 
tiom— W F V" "’’"hnum of altera- 

Hgdrocar^ns ; Apparatus for distilling . G. F. 

IT 0- J®“sen, Baltimore, Md., 

10h663, Apr. 7, 1916. 
(Appl. No. 5144 of 1916.) 

\ APOUR from the still enters the lowest of a series 
ot superposed cyUndrical chambers forming a 
condensing column. Alternate chambers arc 
spanned by vertical tubes through which the 

vapour passes and each set of tubes pro jects t hrough 

the bottom of the chamber above, so as to trap 
condensed liquid which may be drawn off from 
eacti collecting chamber separately and. if desired, 
retarned to the still. Air circulates round the 
tubes and through central passages in the collecting 
chambers. — W. F. F. * 

Coke discharged from retorts or furnaces ; Apparatus 

.for retiming . Drakes, Ltd., and J. W. 

Drake, Halifax. Eng. Pat. 14,565, Oct. 15, 1915. 

Coke-oven ; Regenerative . E. Lecocq, Assignor 

te Soe. G4n. de Fours A Coke, Systeines Lecocq, 
Brussels, U.S. Pat. 1,199,996, Oct. 3, 1916. 
Date of appl,, Aug. 26, 1913. 

See Fr. Pat. 460, .399 ot ]913 ; tills J., 1914, 67. 

Gases ; Apparatus for washing . R, F. Pearce, 

Liverpool. U.S. Pat. 1.200,974, Oct. 10, 1916. 
Date of appl., June 3, 1916. 

See Eng. Pat. 6199 of 1915 ; this J., 1916, 729. 

Production of a binding agent for tar-macadam 
roads. Ger. Pat. 204,045. See IX. 

Manufacture of ultramarine. Ger. Pat. 293,310. 
See XIII. 


UB.-DESTRUCT1VE DISTOLATIOH ; 
HEATING: LIGHTING. 

Patents. 

Furnaces ; [Reverberatory] healing . R. F. and 

G. R. Hislopi Paislev, Renfrew. Eng. Pat. 
6040, Oct. 1, 1015. 

The side walls of the fire-box ot a furnace, of the 
reverberatory type, are supported upon a solid 
cast iron plate, with .a flange on the under side of 
suitable dimmsions to clear the sides of the ash- 
pan in the bottom, and of suitable depth to dip 
mto the water in the pan, thereby formmg a seal. 
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An air-box or receiver is contained in each of the 
aide walls of the fire-box near the bottom, and is 
prodded on the inside with openings for the 
tuyere pipes, with projections on the outside for 
eletailng or poking purposes, and with holes at 
each end for air and steam supplies respectively. 
Under the bed cf the furnace, a round me is con- 
•tructed, extending to a point near the fire-box, 
and connected to the chimney at one end and the 
furnace bed at the other. One or more pipes, 
carrying the air to the air boxes, are placed 
spirally round the flue, so that the air is heated by 
the waste gases passing through the flue to the 
chimney. — ^B. N. 

Furnace ; Gas- fired (heating] . C. F. Price, 

Birmingham. Eng. Pat. 14,668, Dec. 29, 1915. 

The secondary air, after being heated by passing 
through anumberof superposed passages arranged 
immediately below the combustion chamber, 
enters the latter by means of a series of lonm- 
tudinal openings in the floor. The gas from the 
producer is introduced at one end of the combustion 
chamber. — W. H. C. 


m.— TAR AND TAR PRODUCTS. 

Tar pTodwis ; Effects of exposure m . C. 8 

B^ve and B. A. Anderton. Office of Public 
Roads and Rural Eng., U.S^A. J. Ptanklin 
lust., 1916, 182, 463—475. 

Seven samples of tar products, including two 
refined coal-tars, one refined water-gas tar, od(. 
refined mixed tar, two tar-asphalt mixtares, and on. 
crude coke-oven tar, were subjected to the ac tion of 
sun and air for three months, in a box designed 
to exclude dust. The authors give tables showir^. 
the percentage loss of weight each month, the 
figures at the end of three months varying [ om 
3.87 to 24’24®4- This loss of volatile pr^ucts 
was accompanied by formation of “ free carbon" 
(substances insoluble in carbon bisulphide). The 
tars hardened to a much greater extent than could 
be attributed to loss of volatile products alone, 
and tar products containing water-gas tar appeatwl 
to change to a greater extent than coal-tars. 
The comi>arative consistency of pihhes from tan 
distilled to a single arbitrary temperature did not 
corr^ond with the behaviour of the tats in 
service. — J. E. C. 


Gas furnaces. South Metropolitan Gas Co., and 
D.Chandler,London.Eng.Pat.l8,205,Dec.31,1915. 

A OA8 furnace consists of an annular burner tube 
with tangential mixing tube for gas and air, and 
burner nozzles projecting radial flames inwards. 
The burner nozzles are fitted with narrow slits deep 
enough to prevent lighting back. The furnace fe 
particularly suitable for use as a “ glory hole ” for 
heating glass articles. — J. E. C. 

Furnace using oil or tar as fuel. L. C. Strub, 
Zurich, Switzerland. Ger. Pat. 293,116, Feb. 28, 
1016. Under Int. Oonv., Nov. 3, 1914. 

The heating chamber is bounded at the bottom, 
back, and top by blocks of refractory material, in 
each of which are three flues, side by side. The 
middle flues serve for the introduction of the 
seconds^ air for combustion, and the outer flues 
for leading away the combustion products to tho 
chimney. The oil or tar is supplied continuously 
to a dish placed on the floor of the heating chamber 
near the front. — A. S. 

Electric incandescence lamps with metallic incan- 
descence body ; Manufacture of . Deufsche 

Gasgluhlicht A.-G., Berlin. Eng. Pat. 100,387, 
Feb. 23, 1010. (Appl. No. 2704 of 1916.) Under 
Int. Conv., May 4, 1015. 

In the manufacture of electric metallic filament 
lamps, metallic compounds such as barium azide 
(BaN|) are introduced. During the heating of the 
lamps, the metallic compound are transfoixned 
by chemical decomposition into drying media 
{e.g., barium oxide) for the elimination of traces 
of moisture. — J. B. C. 

Electrical gas-hmp. P. Skaupy, Assignor to 
Deutsche Gasgluhlicht Akt.-Ges. (Auerges.), 
Berlin. U.S. Pat. 1,200,770, Oct. 10, 1916 
Date of appl.. May 12, 1914. 

The lamp is filled with a rare gas and is provided 
with a cathode consisting of an alloy of thallium 
and an alkali metal, having a melting point not 
higher than 200° C., which is practically »s soft as 
the alkali metal, but is more inert than the latter 
towards the material of the receptacle. — A. 8. 

Process of producing creosote from hardwood-tar oils. 

U.S. Pat. 1,199,271. See III. 

Manufadure of silieidcs of tungsten, molybdenum, 
zirconium, other r^aetory metals. Ger. Pat. 
294.287. SeeVII. 


Phenol in crude phenols from tar ; Determination i>j 

. K. Masse and H. l^roux. Comptes 

rend., 1916, 168, 361—383. 

The crude material (3 kilos.) is fractioimll> 
distilled from a 4-litre copper vessel fitted with .i 
60 cm. Vigrenx column (this J., 1904, 1046), the 
rate of distillation being regulated to 7 — 8 c.c. 
per minute, and the distillate collected in 3 fr« • 
tions : (o) below 180° C., (b) 180° — 203° C., ami 
(c) above 203° C. (about 100 c.c.). Sufficient 
sodimu chloride (35%) is added to fraction (a) to 
precipitate the dissolved phenol, which is iideil 
to (6), and the whole is transferred to a distiUitit; 
vessel, utilising traction (c) for rinsing purposes. 
With a column, as above, the liquid is rectified 
and fractions of 250—300 gnus, collected, at a 
rate of 4 c.c. per minute, up to 198*0. Thi: 
crystallising point of each fraction is then deter- 
mmed, first rapidly on a small quantity in a test- 
tube and afterwards by slowly cooling 30 — il) 
grms. in a cylinder, supercooling by 1° or 2°('. 
and etarting crystallrsation by adding a little solid 
phenol ; the maximum temperatme reached durint! 
crystallisation is observed. If in the preUminaiy 
determination the crystallisii^ temperature ti- 
below 21° C., the sample is enriched with a known 
proportion of phenol crj'stallising at 40'2” C., s.' 
as to secure ci-ystallisation at about 26" C. Th' 
proportion of phenol (crystallising at 40’2" C.| in 
each fraction is read off on a straight-line Ereeacg- 
point curve, on which 40-2° C. is the treezing-poiri 
of 100% phenol and 20° C. that of 66% phenol. 
The error m a determination is not greater than 1 %■ 

— F. .SODN. 


Resorcinol; CoUnirs produced by i» solufimi' 

of certain salts and their use for the detection cj 
resorcinol in presence of other phenols. F. > 
Kranskopf and G. Ritter. J. Amer. Chem. Soo . 
1916, 38, 2182—2187. 


Resorcinol produces, in an ammonlacal solution 
of zinc salts, a blue colour which has been use! 
for the colorimetric estimation of zinc. Colour 
of a somewhat similar order arc, however, pro- 
duced with cobalt, nickel, and cadmium, so th*' 
the reaction is of no value as a qualitative tost n ' 
zinc. In studying the reaction as a test R' 
resorcinol, it was found that the violet coloratio 
produced with ammoniacal solutions of 
the most intense. If the tubes be ti^tly stopp®^ 
after mixing, the violet colour develops m 
dowly but remains more stable than when aco _ 
of air is allowed. This violet coloration is, h 
ever, either inhibited or obscured by the presec 
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of other phenols a not adapted for the det«. 
tion of resorcmol In ^tures. bn the other ha^' 
when the trat is made under the fonowtag Si 
tiqns, satiafMtory indications are obteinid S 
as httle as 0 001 CTm. of rfsorcinol;— The Solution 
,g mixed m a Nessler tube with 1 c.c. of cStt 
cUonde wlution containing 0 0004 grm. of cXit 
0-3 c.c. of ammonia solution of sp.ec 0-90 
of 95 % alcohol, and water to 50 c!c® ' The t^^^ 

allowed to 

stand for 3—6 mins. Md shaken vigorouslv 
Eesoreinol develops a dark green colour, catceho'l' 
iiumol, and pyrogaUol a brown, while phenol 
,The brown colour developTd 
by tlm other phenols does not interfere with the 
JetecUon of r^rcinol in the presence of sub- 
sfcantial quantities of these. — J. F. B. 

Add ehhrides ; Photo-chemical decompontion of 

certain . 8. C. J. Olivier. Bee Trav 

Chim. Pays-Bas, 1918, 36, 117-125 

When p-chlorobenzene sulphochloride in ethereal 
solution is exposed to direct suuiight or the rays 
1^“P- chlorine is Uberated and 
oxidation takes place with the formation of the 
free sulphonic acid. When the experiment is 
carried out by passing dry oxygen through the 
ethereal solution of the sulphochloride while 
exposed to the rays of the lamp, the quantity of 
chlorine collected shows a deficit as compared with 
the equivalent of sulphonic acid formed, and 
aldehyde and hydrochloric acid are found in the 
aqueous liquid on treatment with water. It is 
probable, therefore, that some of the chlorine 
reacts with the ether to form chloioethvl ether, 
which is subsequently hydrolysed to aldehyde. 
Under favourable conditions, the decomposition of 
the sulphochloride under the influence of light 
and oxygen may amount to over 40 % in six hours 
and the reaction is practically inhibited in the 
absence of light or oxygen j the presence or absence 
of moisture has no appreciable influence. The 
photo-chemical decomposition of the snlpbo- 
chloride is considerable in ethereal solution but 
only slight in chloroform solution ; in benzene and 
carbon tetrachloride, the reaction does not take 
place. It is suggested that the foimation of a 
peroxide may play a part in the reaction. Other 
sulphochloride^ of the benzene series l>ehave in a 
similar manner in a subordinate degree.— J. F. B. 

Di-indolyl ; Neu derivatives 0 / . W, Madehiug 

and F. Hager. Ber., 1910, 49 , 2039—2050. 

By the action of acetic anhydride on di-indolyl 
under varying conditions, a C-monoavetyl- and an 
«-mono- und dbvcetyldi-indolyl w^r*- obUin d. 
N-i)iaretyldi-indolyl is formed in the laigest 
by carrying out the acetylation at 
tcanperatures, and cannot be obtained by 
tne further a<'etylation of the monoa^ etyi-deriva- 
It forms colourless crystals, m.pt. 208” C. 
ihe N-monoa« etyldi-indolyl forms the chief pro- 
ouct by acetylating at 40° — 60” C.. and reasons 
are mven for assigning to it the constitution of 
an N-cycloacctyl-di-indolyl, 

Kn >•'■■■ 

V(OH)(CH,r 

J C-monoaretyl derivative, wbith was 
Oteined by boiliug under a reflux condenser for 
Tlel v"'*! ^ similar ring structure is .assigned. 
^ ■ N-compounds, this substance is yellow, 

.J towaras acids and alkalis. Benzoyl 
® di-indolyl only the dibcnzoyl- 

m.pt. 287° 0. It has acid properties, 
® potassium salt from which cnollc 
Nn by the action of alkyl iodides, 

reduction products of di-lndolyl itself could be 


‘-‘'i® substenceor of 
aoSc hydrogen iodide in 

balk “loireless erystalUne 

wld h*^(T‘ ‘‘’ C..H,jN„of m.pt. 214° C., to 

indolyl i^ given.-G. 

Beiieol rccocenj and redificuHon. Walmsley awl 
Morfey. ScelLr. 

prei^eers usirw 

lignite as jael. Fischer and Scimeider, Sec Ha. 

r.^TENTs. 

CreoaoUSrom hurdicood-Uir oils ; Process of producing 
Vnl N.Y. U.8. 

June o« Wl ■ 

"ill' sufficient of an 

alkalme solution to dissolve two-fifths of the 
fc""*® Pre resiilting solution is distilled. 

tW oxidised durmg the distUlation, and 

to altar 13 neutralised and recovered, dissolved 
conS.-^P W.T 

MamifaHiire of alkali sails of 
aroniaiic- from the corresponding aUtalinc 

oMovo f®' Berlin, Ger. Pat. 

293 , 982 , Aug. 21 , 1915. 

,*i'ka!me-oaith .sulphonate is 
filtered through a layer of granulated alkali 
alumm(»ilicate, whereupon an exchange of bases 
takes place as m the pormutite piocess of watcr- 
softe^g. The re.sidual alkaline-earth •alumino- 
sdioate may subsequently bo treated with alkali 
sUiMte — '4 regenemte alkali alumino- 

Bromo-a-lwdroxganthraQur, tones ; Preparation nf 
- — . Farbw. vorm. Meister, Lucius, u. Bruiffing. 
Ger. Pat. 293,894, Dec. 13, 1913. ^ 

^J^tAO-PERlvxTiVEB of R-bydi-oxyantbraquinones. 

I difficult to prepare in other wavs, can bo obtainoi 
\ by the action of bromine in presence of subBtanecs 
I gipable of combining willi hydrogen bromide. 
For example, a-hydroxyantlu-aqiiinone yields 1.4 
bromohydroxyanthraquinone, m.pt. 197°— 198° C 
anthrarutm yields 4.8-dibromo-1.5-dihydrox} - 
anthraquinone, and chi-vsazin yields tetrabromo- 
chrysazin (2.4.5.7 - tetrabromo - 1 .8 - dihydroiy - 
antliraqumone). — A. S. 

i wi-Dihromo-p-toliiyl-o-hemoic acid; Preparation of 

] teansformalwn products of [eg., anlhra 

ifuinone-'Z-aldehyde]. Chem. Fabr. Griesbeim- 
1 Elektron. Ger. Pat. 293,081, July 18, 1914. 

I AxTHRAqt)iNONE-2-ALDEHVDE is obtained by heat - 
1 ing w-dibi-omo-p-toluyl-o-benzoic acid to a high 
I temperature; or p-aldehydobenzophenone-o'-carli 
oxylic acid may be first formed by heating witli 
sulphuric acid at a relatively low temperature and 
then the temperature raised to convert this into 
the anthraquinone-aldehyde. Other hydrolysing 
agents than sulphuric acid, e.y., a dilute alkali 
solution, may be used to convert, the «-dibromo- 
p-toluyl-o-benzoic arid into p-aldehydobenzo- 
phcuone-o'-carboxylic acid, and the latter con- 
verted into anthraquinone-2-aldehyde by heating 
witli any suitable dehydrating agent. — ^A. S. 

ilononilroearbuzvlcs ; Preparation of . Farbw. 

vorm. Meister, Lucius, u. Briining. Ger. Pat. 
294,010, Sept. 28, 1913. 

Gahbazole or an N-alkyl, N-aryl, or halogen 
derivative is dissolved or suspended in an inert 
medium, immiscible with water, and tieatod with 
nitric acid. — A. S. 
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Pumace using oil or Utr as fiiel. Qer. Pat. 293,116. 
SfellB. 

Manufacture of hard, pale-coloured eoumarone 
resin. Qer. Pat. 294,107. See XIII. 


IV.— COLOURING HATTERS AND DYES. 


210“ C. in nitrobenzene BOlntion. It forms red 
crystals, m.pt. 264“ C. When two mols. of amino- 
antbiraquinone are employed to one of chlorobenz. 
aldehyde, and their solution in nitrobenzene ia 
heated with anhydrous potassium carbonate 
and a small quantity of copper powder, a bluish- 
green dyestuH ia formed in preponderating amount, 
to which the constitution of a [l-antb^aquinonyl- 
imino>[anthraquinone-2.1-acridone]. 


Indigo ; The chromophor of . M. Claass. 

Her., 1916, 49. 2079—2095. 



NH.C.H 


^:N.0,H 



The possibility op presence of qiiinonoid linkages 
is genep^y acrepl^ for all dyestuffs with the 
exception of those of the indigoid ty^, where the 
chromophor is assumed to be the groupii^ 
CO.C : C.CO. In accordance with this theory a 
substance, 

C.H.<N®>C : >C.H. . 

(obtained by condensing isatin chloride with 
sulphupylindoxyl) might be coloured but would 
not be a dyestuff, whSst the product derived from 
it by the action of alkali, 

C,H.<^^>CH.C(ONa)<^5>C.H4 

should not even be coloured. Both substances 
are, however, actually blue dyestuffs. On the 
other hand a number of substances such as oxindigo 

containing the group CO.C : C.CO are coloured 
but are not dvestuffs, whilst there are a number 
of substances such as Pyrrole Blue, Indopheninc 
Blue, and Isatinpiperidine Blue, which do not 
contain this group and yet are exceedingly like 
indigo in all their properties. AU indigoid com- 
pounds may, however, be regarded as containing at 
least one inner ring of a betaine-like structure 



termed indogen, and this constitutes the real 
chromophor, bringing the indigoid compounds into 
accordance with the rule that dyestuffs are only 
produced when the auxochrome so modifies the 
rii^as to produce the maximum of double linkages. 
In^o would thus have the constitution repre- 
sented by two indogen groupings. The inner salt 
formation may be greatly influenced by the 
entrance of other groups into the molecule; thus 
N.N-dlacetylindigotin is a reddish com^und 
without any tinctorial properties and nence 
possesses no internal betaine-like ring, whilst 
N.N-dimethylindigotin is a dyestuff closely re- 
semblii^ indigo. The fact that ind^ cannot be 
alkylated directly is regarded as confinnative 
evidence that the nitrogen atoms are present in 
the form of an internal ammonium salt. Numerous 
examples from the different classes of indigoid 
colours are quoted in support of the theory that 
all truly ind^oid dyestuffs, in which class are 
included such dyestuffs as Fjrrole Blue and Indo- 
phenine Blue, contain the indogen chromophor. 
It is su^est^ also that many dyestuffs of the 
anthraquinone series, e.g., Indanthiene, owe their 
dyeing properties to the presence of a betaine-like 
chromophor. T. C. 

l-Aminoantkraquinone ; Action of O’Cklorohenz- 

aldehyde on . O. Kalischer and F. Mayer, 

Ber., 1916, 49, 1994—2000. 

0-[ANTHRAQUINONTL-l-AMmo]-BENZAIJ)EHYDE is 
the main product of the action of a-chlorobeuz- 
^dehyde on l-aminoanthraquinone at 200° — 


is assigned. If the above starting materials aro 
heated with fused potassium acetate and copper 
powder in naphthalene solution at 225° — 230“ (’. 
ror 8 hours, as described in Oer. Fat. 280,711 (this 
J., 1915, 545), a blue dyestuff of apparently the 
same molecular formula as the above, but of 
undetermined constitution, ia produced. — G. F. M. 

Patents. 

[^uZphur] dyee and process of making same, H. 
Heimann, Dessau, Assignor to Act.-Qes. f. 
Anilinfabr., Berlin. U.8. Pat. 1,199,697, Sept. 
26, 1916. Date of appl., Jan. 21, 1915. 

See Ger. Pat. 293,186 of 1914 ; this J., 1916, 1050. 
The dyestuff obtained by the action of sulphur 
on jj-nitrobenxeneazo-N-ethyl-a-naphthylamine is 
specially claimed. It is easily soluble in alkali 
sulphide and alkaline hydrosulphite solutions, 
ana gives on unmordanted cotton yellowish-brown 
tints fast to washing and to boiling dilute acids. 

o-Eydroxydisazo dyestuffs ; Manufacture of chrome 

. Act.-Ges. f. Anilinfabr. Ger. Pat. 203,657, 

July 29, 1915. 

Nrnio-2-AMiNOPHKNOL8 OT their sulphonic acids 
are ^azotised and combined with 2-amino-.‘)- 
naphthol-7-sulphonic acid in alkaline solution, 
and the intermediate products 'are asain diazotised 
and then combined with alkylaraikvlarylamine- 
sulphonic acids. The products dye wool, the shades 
produced after chroming bein^ black and of 
excellent fastness to light, washing, and milling. 

—A. S. 

Trisazo dyestuffs ; Manufacture of . Act.-Ges. 

f. Anilinfabr. Ger. Pat. 293,659, June 5, 1915. 

A 4.4'-DiABnNOAZO compound is diazotised and 
combined with 1 mol. of a 1.8-dihydroxynaphtha- 
lenesulphonic acid and 1 mol. of a m-diamine, or a 
4'-nitro- or 4'-acidylamino-l-aminoazo compound 
is diazotised, coupled with a 1.8-dihyaroxy- 
naphthalenesulphomc acid, and then, after reduc- 
ing the nitro group or eliminating the acidyl 
group, the product is again diazotised and coupled 
with a 7n-diamine. BTwk to bluish-black shades 
are obtained from the resulting trisazo dyestuffs 
by after-treatment on the fibre. — A. S. 

Trisazo dyestuffs ; Manufacture, of diazotisahle 

Act.-Ge8. f. Anilinfabr. Ger. Pat. 293,858, 
June 30, 1915. 

A DIAZOSULPHONIC acid of the benzene or wh' . 
thalene series w combined with a suitable middle 
component, the product is diazotised and com- 
bined with o-naphthylamine or 1 -aminonapn- 
thalene-6- or -7-8tilphonic aoid, and the rcKultmg 
disazo compound is diazotised and combined with 
2-amino-8-naphthol-6-sulphonic acid in alkaline 
solution. The products are useful for producing 
level grey shades on cotton. When diazotised on 
the fibre and combined with compounds such ^ 
;?-naphthol or m-toluylenediamine, grey 
fast to washiiu, l^ht> alkalis are obiainw* 
The shades are faster to light than those produceu 
by Diaminogen B. — A. 8. 


Voi. XXXV., No. 22. j Cl. V.— fibres ; TEXTIt pa 
_ ST ILES; CELLIILOSE; PAPER. 

[,1M] wool dye._ P. Hauptmann, I.everkuscn 
Germ^y. Ass^nor to Synthetic Patent 
N«w York. U.8. Pat. 1 iQofton !; 
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lAj oyncnctic Patents 

N«w York. U.8. Pat. 1,199,890, Oct. ^Tim 
Renewed Ai!'. 

Azo dyestuffs dyeing wool in acid hail,. I 
yellow to Wi^-red to brown shades, fast In ' 
fulling, are ri^temed by coupling azo dvestuft ' 
fomponents^ with the diazo derivative of an 
oryloncdiamme of the benzene series, one of tW 
iimmo groups of which is disubstituted by an acvl 
group and an organic radicle respectively ’J'he 
ayestuffs from substituted toluylenediamines and 
naphtholsulphomc acids are dark powders soluble 
in water, which give, generally, reddish shades on 
wool. — A. 8. 

frisazo dyeebijfa ; Manufatlure 0 } Farbi n : 

fabr. vorm. P. Bayer und do. Qer. Pat. 29:1, (i5S, i 
July 11, 1914. Addition to Gcr. Pat. 293,184. | 

The process described in the chief patent (this T I 
1919, 922) IS modified by using 2-amino-5-naph- ' 
thol-7-siilphonic acid as end component instead of 
2 -aimno-8-naphthol-fi-sulphonic a"id, and bv 
effecting tte final coupling in aUghtly acid solutioii 
The product* are faster to light than Neutral 
Grey. — A. S. 

S’itrnsaminea of primary aromalic amine* and their 

a!I(aUiaad*l Manufacture of . (ikem Fabr 

Griesheim-Blektron. Ger. Pat. 292,118 \iig 
29, 1915. 

Nitkosaitines of primary aromalic amines arc 
obtained in the form of their alkali salts bv the 
action of caustic alkalis on the arylsulphonates 
of the corresponding diazo or tetrazo compounds 
in separated, concentrated fonn.--.A. R. 


iMtc of appl., Jan. 29, 1916. 

See Eng. Pat. 17, ,507 of 1915 ; this J., 1916, 531. 

'*eemulmy'^~£l’ of chromable 

C'hemicif «v.ri t ,T^“™iger, Assignor to 

land V S pit" 1 

of 2fl, 1916. Date 

Ske Eng. Pat. 100,172 of 1916 ; this J., 1916, 733. 

Oallorjianine dyestuffs ; Halogen derivatives of 

to'*Sor'’o? 0. Engi, Asrignor 

PS Pat lS*iu Switzerland. 

appi..'Nov.']ri1fte.^“'’'- 

Sek Eng. Pat. 14,159 of 1915; this .1., 1016, 628. 
Hitrosamines of primary aromatic, amines ; Process 

Offenbach, Assignor to Chem. Fabr 
Gnesheiui>EIektron Fi'anifort, Germany. U.s! 

See Ger. Pat. 202, H8 of 191.5 ; preceding. 

Vat due [of the naphthatene series! and process of 
Jl. Kardos, dharlottenbur^, and p{ 
to Radische .\i.ilin 

vSln A’ t'P'twigshafen, Germany. U.S Pat 
1,-00, 848, Oct.lO, 1916. Dateof appl., Sep.lO, 1014.' 

See Ger. Pat. 276,956 of 1913 ; this J„ 1914, 1084. 


DionlhraminonyUnc dioxides; Manufacture 0 ) 

. Farbw. vorm. Meisteiy Lucius, u. Briinin*'. 

Gcr. Pat. 293,660, May 6. 1914. 


o-NiTiiOHYDKOXYANTm».4()Pi.\ o.N'B« are heated wit h 
alkaline condensing agents at a liigli tempcnatiirc. 
The products, which arc formed bv the union 
moIS; of the antliraquinon'e derivative 
wifii eliininatioii of two mols. of nitious acid, arc 
either vat dyestuffs or inav be used in the manu- 
tael lire of dyestuffs.- A. K. 




Thf dyestuffs of the authraquinone [/iidwnfArene] i 

aenes; Manufacture of blue eontniiiing j 

ihlortne and fast to chlorine. Farlivv-. vonn. 
-'leister, Lucius, u, Brilning. Ger. Pat. 293,971, ' 
June 3, 1914. Addition to Ger. Pat. 287,590 ! 
(the J., 1916, 171). 

>'’-DlHYmiO-1.2.2'.l'-ANTHBAqUINOS15AZtNE (Ind- ' 
anthrene) is heated rmder pressure, at a tempera- ! 
tore not exceeding about 170° C., with sulphnrvl 1 
nlonde, with or without addition of indifferent i 

auuents.— A. 8. 


Pel dyestuffs of the anthraquinone series ; Manu- 

Imtureof , H. Wedekind und Co., Uerdingeu. 

Ger. Pat. 293,970, Dec. 28, 1913. 

LI}!^'°'‘°.'®‘“™'*°’^x'anthraqui.yone, a salt of 
■ ™9’'“H>ne-2-8ulphonic acid, or the yellow vat 


ijcstuh prepared from l-chloro-2-hydroxv- 
described in Ger. Pat. 257,852 
tested with dry alkali snl- 
irsnif 1 1 ***<1 the products, which are 

eWothiated **'^**^‘ Rlhali suIpUdes, are 

^^jphurj/lindoxyl ; Preparation of . M. fSaass, 

anzig-Langfuhr. Ger.Pat.294,084, ,Tan.27, 1916. 
tiW®**PtJND0XYi, is obtained by heating sul- 
undcr „ ammonia at a high temperature, 
combines with isatin or its 
Also valuable vat dyestuffs. (See 

""iWsJ., 1916,629, 1104.)— A. 8. 


V.-FIBRES; TEXTILES; CELLULOSE: 

PAPER. 

o’- •“loxi’-prodminy cnnsHlucnts of 

H. \\ imomausaml M. Ijange. Ber., 1910, 49,2001. 

'The hyvlrol.vtic decomposition of wood by means 
of superheated steam at 189° C. gave a dislilhite 
from which, by cvlraction with ether, an oil was 
obtained which gave with phlorogliicincl and 
hyilrochloric acid a colouring matter apparently 
identical with that pro(hice<i on wood itsolf with 
these reagents. The aqueous liquid after extraction 
with ether gave under similar treatment a pale red 
coloration which eventualiv became Lu*eenish- 
biwn.— G. F. ^f. ' 

IFoorf pulp; The remn of voniferous woods and the 

de-resinificationof . 11. Sieber. Schriftendes 

N’ereins der ZelLstoff- u. Papierchein., Bd. 9. 
Z. angew. Chem., 1916, 29, Ref., 429 — 430. 

The so-callcd resin isolated from pine wood by 
extraction with organic solvents, contains, on the 
average, 50% of fatty matter. Only traces of 
turpentine can be extraeteil from freshly-cut, 
relatively young wood by extraction with ether, 
but when the same wood h? boiled with caustic 
soda solution under a pre&sure of 8 atmospheres, 
the vapours dischai'ged during the “ blowing-off ” 
operation contain measurable quantities of turpen- 
tine. The “resin” extracted from sulphite-pulp 
by ether and alcohol contains respectively 63 and 
74% of fatty matter, and it is to this fatty matter 
that the so-called “ resin specks ” (this J., 1909, 
438) on paper made from sulphite pulp are due. 


Liquid Swedish resin [from wood pulp waste lyes]. 
Lorentz See XIII. 

Brew?€rs’ ^Her pulp. Foster. See XVIII. 
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Abnormal cidoorption [of hydrochloric acid'\ by filter 
paper. Murray. jSeeXXIll. 

Patents. 

Ungumming silk and oilk tcasies; Bath for . 

P. Schmid and K. Gross, Basle, Switzerland. 
U.S. Pat. 1,199,433, Sept. 26, 1916.^Daf.e of 
appl., Oct. 7, i915. 

See Eng. Pat. 100,029 of 1916 ; this J., 1916, 733. 
An aqueous solution containing i to 6 parts of 
soap and 94 to_4 parts of silkworm chrysalides is 
specified. 

Cellulose esters insoluble in chloroform and their 
products of Iransformation ; Process for ike manu- 
facture of . H. Dreyfus. Pr. Pat. 478,023, 

Nov. 11, 1914. Under Int. Conv., Oct. 12, 1914. 

In order to produce chloroform-insoluble cellulose 
acetate of maximum viscosity, the acetylating 
mixture should be cooled sufficientlj^ during the 
early stages of the reaction to keep it preferably 
below 5*^ C. Later on it may be allowed to rise 
slowly to 30® — 35® C. and should then be cooled 
again to 25® — 30® C. These Limits of temperature 
are more easily observed if the amount of acetic 
anhydride or other acetylating agent is less than 
three times the weight of the cellulose. The 
weight of sulphuric acid should be from 5% to 
20% of the weight of cellulose. Similar pre- 
cautions as to temperature should be observed in 
acetylating cellulose suspended in toluol or benzol, 
or when the sulphuric acid is replaced by other 
condensing agents in sufficient quantity to produce 
the same effect. Example : A mixture of 300 — 
400 kilos, of glacial acetic acid, 250 kilos, of acetic 
anhydride, and 10 — 15 kilos, of concentrateil 
sulphuric acid is cooled to below 0®C., e.g., to 
-3® C., which causes the acetic acid to crystallise; 
100 kilos, of cotton or paper of normal humidltv 
(3 — 6%) is introduced and the mixture w'el! 
stirred. The temperature rises after some time 
to 5° — 15® C., and then falls to 5® — 10® 0. The 
cooling may then be stopped, and the temperature 
allowed to rise to 15® — 20^0., or even to 25® — 35®C., 
but if allowed to rise higher the viscosity^ of the 
product will be diminished. Cooling is then 
recommenced, with constant stirring, until the 
temperature of the mass begins to fall, and the 
mixture is then allowed to stand until all the fibres, 
and any crystalline substances formed during the 
cooling, have disappeared. The product may be 
separated by any of the known methods, or the 
reaction may be allowed to proceed further, with 
addition of water, etc., to modify the solubility of 
the product. (Compare Fr. Pat. 4.32,040 and 
Additions thereto; this J., 1912, 24. 329; 1913, 
283, 420.)— F. Sp. 

Artificial silk ; Process and apparatus for spinning 

in ike air. Hoc. La S^taoid. JV. l*at. 

478,315, July 25, 1914. 

For spinning twisted artificial silk from nitro- 
cellulose solutions of w^hich the threads solidify 
almost immediately in the air (see following 
abstract), a central cylindrical solution reservoir 
of adjustable height is provided with several taps 
fitted with spinnerets. Each spinneret contains 
a number of tubes, converging towards their 
lower ends, and terminating in capillary orifices. 
Vertically below each spinneret is a small rotating 
table, with a central rod projecting vertically from 
it. The threads of nitrocellulose issuing from the 
converging orifices of the spinneret stick together 
and descend on to the rotating tabic, the effect of 
which is to twist the threads on each other, and 
to wind them round the rod on the table in the 
form of a vertical cocoon, in a convenient shape 
for denitration, etc. The vertical distance between 


the reservoir and the rotating tables is adjui^ted 
to suit the solution and the atmospheric coq. 
ditions. — F. SP. 

Threads having the appearance of silk ; Process /o/ 

ebUtining . Soc. La S4taoid. Fr. Pat 

478,461, July 27, 1914. 

A SUITABLE solution for use in the spinning 
apparatus described in the preceding abstract it 
ODtained by adding to 10 kilos, of nitrocellulost 
solution, 300 grms. of anhydrous aluminium 
chloride, 100 grms. of purified aluminium chloride*. 
80 grms. of sodium formate, 200 grms. of aluminium 
phosphate, and 80 ^ms- of aluminium nitrate. 
Water, alcohol, or ether may be added according 
to Uie fluidity desired. The product is adapted 
for spinning in the air, and yields threads re- 
sembUng siBc in appearance and possessing con- 
siderable resistance to humidity. — P. 8 p. 

Cork; Prerparaiion oj moulded objects of 

Rheinhold und Co., Vereinigte Norddeutsche 
and Dessauer Kieselguhr^es., Hanover. Ger. 
Pat. 294,072, Oct. 30, 1913: 

The particles of cork are mixed with a suitable 
binding agent, moulded into sliape, then coateil 
with a suitable fireproof material, e.g., water-glas?. 
aluminium sulphate, lime, or the like, and heated 
a1)ove 200® C. Alternatively, the cork particles 
may be mixed with clay or other fire^sisting 
material and water or other suitable liquid, 
moulded, dried, and heated above 200“ C. — A.S. 

Decortication and scouring of uriicaceous plants; 

Process for the . O. llichter and F. Pick, 

Vienna. U.S. Pat. 1,201,101, Oct. 10, 1916. 
Date of appl., Feb. 2, 1915. 

See Ger. Pat. 284,704 of 1914 ; this J., 1915, 1048. 

Cellulose acetates and conversion products ; Manu- 
facture of . H. Dreyfus, Basle, Swilzerland. 

Eng. Pats, (a) 14,101, Oct. 5, 1915, and (b) 
101,555, Oct. 5, 1915 (Appl. No. 13,447 of 1916). 
Under Int. Conv., Oct, 12, 1914. 

See Fr. Pat. 478,023 of 1914 ; preceding, (h) 
Reference is directed, in pursuance of Sect. 7, 
Sul>-sect. 4, of tiie Patents and Designs Act, ll'O?. 
to Eng. Pat. 20,977 of 1911. 

Cellulose derivatives [viscose]; Treatment of . 

F, Stcimmig, Hanover, Germany. U.S. Pat 
l,200,771,Of:t.l0,1916.Dateof appl.,Junel2,iyi:i. 
See Fr. Pat. 458,979 of 1913 ; this J.. 1913. 

Celluloid; Composiiioyi of matter resembling 

O. Schmidt, Assignor to Badisrhe Anilin und 
Soda Fahr., Ludwigshafen, Germany. U.S. 
Pat. 1,200,886, Oct. 10, 1916. Date of appl., 
Oct. 21, 1014. 

See Eng. Pat. 9270 of 1914; this J., 1915, 867. 
A mixture containing nitrocellulose and acetyldi- 
cyclohexylainine is specially claimed. 

Condensation products [from phenols mid 
aldehyde] and method of rmnufacturing a fiw- 
stance cavabte of replacing t-yor.v, rtMther ofpior . 
celluloid, etc. ¥t. Pat. 478,884. See XIIU 

Varnishes icith a basis of cellulose acetate. Ui'- ^ 
479,387. See XIII. • 


VI.-BLEACHING ; DYEING; POINTING; 
FINISHING. 


Nilre cake in the textile industries. P- 
Manchester Chem. Club, Oct. 27, 1916. 


Bean. 

Chem- 


Trade J., Nov. 4, 1916. 

The supply of sulphuric acid to 

and calico printers was cut off some moRtn s 
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and in September these consumers wero 
by the Ministry of Mnniti^ tw 
Oct. 18th all supplies of hydrochloric acid^ir^^'m 
be stopped and that nitre cake must hi uSd“S 
its place ; this tune limit was afterwards pvteen ? 
to October 30th. In spite of statements M 
contraiy in many cases it is not possible to Weach 
successfully, without using hydrochloric arid • 
this applies particularly to goods in which the 
^hest degree of whiteness and pSy wl^ 
demiftided. Certain classes of goods inchuW 
those which have to be dyed or printed' wi?h 
alizarm colours, can only he bleached sui-c««f ,ii„ 
if they are subjected to the lime bSwS 
,t 18 essential to use hydrochloric acid for sourinf 
In many cases a rustic soda boU could renS 
the lime ted, but then the increased demand for 
soda would render the position even more difficult 
The use of mtre ^ke m textile operations involves 
a grMt deal of extra work and extra space 
especi^y in connection with freeing the solution 
from dirt. If mtre cake has to be used it will 
mvolye either a «naiderahlc reduction in the 
bleaching of cotton and linen, or trouble between 
bleachers and dyers owing to damage. 

In the discnssion it was stated that the Govern- 
ment was prepMed to supply hydrochloric acid in 
cases m which it was not possible to use nitre cake 
Two of, the speakers stated that nitre cake had been 
used by their firms with success. 

Staining of fissue with the simplest dyestuffs, and 

2m— ^54“™' ■19. 

Ail basic dyestuffs used as stains may he fixed 
by the use of mercuric chloride, due to the pro- 
diK'tion of mercuramino compounds, and genetaUy 
every dyestuff used for staining tissue may be 
fixed by selecting a fixing agent which converts it 
into an msoluhle compound. Dyestuffs containing 
hydroxyl groups may. for example, he fixed with 
lead acetate. No specific chemical constitution 
can he found which gives a substance the property 
of staining tissue, as this property is possessed by 
even the simplest dyestuffs. The colloidal con- 1 
(lition shown by previous researches to be neoessarv I 
for staining is markedly affected by even slight i 
variations in chemical constitution. — F. W. A. 


P.4TE.MS. 


Dyeing ; Process o . f, J. Smith, Mon.ands. | 

and H. B. Smith, ;Vlhany, N.Y.. Assignors to I 
bnipass Chemical Co. U.S. Pat. I, 111!), 745, ' 
Sept. 26, 1916. Dale of appl., Mar. 21, 1910. | 

UxcoMRRTi cotton material Ls treated with .an ! 
al^kaliue oxidising hath to soften any motes, 1 
shives, and/or leaf present, the bath .also’ contain- 1 
ing a direct or vegetable ilye.stuff unaffected by the i 
other substances present. — F. W. A. ’ . 


Apr. 5’ Ifiio. 

Die material to be dyed is placed in the dye vat 
-euveen two perforated plates. Dye liipior is dis- 
vnargod into the space beneath the loner per- 
, ^d plate from a distributor with ratlial arms, 
fm passing through the material overflows 

the spMe above the upper perforated plate 
10 a rol^iyely shallow conduit which extends 
round thelihami 


ivhich _ extends a perforated pipe for 
drum (lifi 'ydl'drawing liquor ; a perforated 
walls is by perforated radial 

rotated .*'*”* P‘P® ‘txis and may be 

r si^mid '‘qtior in the tank ; 

with a reiim^'i'r^’ P'^'ided at the end 

of the Sl ^ f ulong the bottoui 

pioviL^to,’. the drum, and means are 

du-erfion 'd'ng the liquor in cither 

walls opoiiing in one of its 

nans closed by a panel.— F. W. A. 

^^an^u^?’l^*'‘*■ "■ 'Praver. Assignor to 

I ‘ Providence, R.I. U.S. Pat. 

1 ,200,546,0(1. 10,1910.1 late of aippl. ,Peh. 1 8, 1 010. 

hohwT *•”'>“9'’' perforated stringer, suitable for 
leneth'’l>e number of dye-cops stmng along its 
ate ““"-perforated section at one end, 

spite "'i''*' Peripheral grooves 

striker ‘ ^ f adapted to slide on the 

k Ited .““^.eoroprass the yam in the cops, and 
iem® P’®** adjustable lateraUy 

endofJtestriSll.-^F.T^.l^'’' 

%ring tnoeW F. .s, Wdliams, Assignor to 
RIauder-Weldon Dyeing Machine Co.. Amster- 
and 1,200,078, 

Oct. 10, 1916. Date of appl., Feb. 10, 1015. 
Devices for rotating the yam sticks are claimed. 

Dyeing apparatus. L. P. Hart. liV. Pat. 478.234, 
Apr. 1, 1915. 

In order to ensure thorough mixing of the dve- 
liquor, it is introduced inside hollow non- 
perforated rollers, open at the ends, carrying the 
material to be dyed.—F. W. A. 

Cotton dyed with sulphur dyestuffs; Process for 

prevenliny ienderiny of in union goods. 

Act.-Oes. f. Anilinfabr. Ger. Pat. 293,455, 
June 30, 1014. 

The material, after dyeing with a sulphur colour, 
IS treated with ammonium salts and chromatea, 
whereby the wool is dyed and the cotton is pre- 
vented from tendering. — A. S. 

Culcium soaps in icashhi/j huths ; Process for prC'^ 

venting flocculation of , Farbenfabr. vorm. 

F. Bayer und Co, Ger. Pat. 294,028, Oct. l.'JjlOU. 

A COLLOID soluble in water is aildcd to the bath 
with the soap. Suitable substances are glue, 
albumin or cleavage product.?, vegetable glue 
from carragheen moss, and sulphite-coUuloso 
waste lyes in which the lime lias been replaced by 
alkali. — A. S. 

DyeingvHtk dyestuffs imolubleinwaier or water-insol- 
uble leucO‘Compounds of dyestuffs ; Process for . 

M. lljinsky, Assignor to Wedekind und Co., 
Ueitlingen, Germany. U.S. Pat. 1,199,273, 
Sept. 26, 1916, Date of appl., Dec. 10, 1912. 

See Ft. Pat. 4.51,533 of 1912 ; this J., 1913, 598. 

Sericin soap for dyeing silk, silk-spuns, a)id silk 
tissues ; Process for the manufacture of a sub- 

siiiute for . P. Schmid and K. Gross, Basle, 

Switzerland. U.S. Pat. 1,199,131, Sept. 26, 1916. 
Date of appL, Oct, 7, 1915. 


I SEE Eng. Pat. 101,169 of 1916 ; this J,. 1916, 734. 


(ipparcUujt^ 


circulating pump, 

T, Allaop and W- W. 


. - Date of appl. 

*^abh.ic-treating apparatus consists of a tank 


Sulphur dyes ; Process of making [pastes for dyeing 

j. E. Vofttter, Bockum, Germany. 

U.S. Pat. 1,200,055, Oct. 3, 1916. Date of appL, 
Feb, 20, 1907. 

See Ei^. Pat. 8066 of 1906; this J., 1907, 16. 

B 2 
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Reserve style of printing or dyeing ckrome-dyesiuffs, 
Durand und Huguenin A.*G., Basle, Swi(^r- 
iand. Eik. Pat. 100,886, June 14, 1916 iAnjpl 
No. 8409 w 1916). Under Int-Couv., July l2, 1915. 
See Ger. Pat. 293,859 of 1915 ; this J., 1910, 1058. 

VIL-ACIDS ; ALKALIS ; SALTS ; NOH^ 

-t $IETALL1C ELEMENTS. 

Phosphoric acid evolved lAc volatilisation method 
of treating phosphate rock ; Use of the CoUreU 

precipitator in recoi'ering . W. H. Ross, 

J. N. Carothers, and A. R. Merz. U.S. Bureau 
of Chem. Oil, Paint, and Drug. Rep., Oct. 2,1916. 
The authors have applied the Cottrell method of 
electrical precipitation (this J., 1911, 1037) to the 
recovery of the phosphorus pentoxide volatilised 
on heating a mixture of phosphate rock, coke, 
and sand. The charge is heated in an electric 
furnace, and the volatilised phosphorus pentoxide 
is carried by a current of air to the precipitation 
apparatus, which it enters at a temperature above 
100® C. It is stated that phosphoric acid of 99-89% 
purity is thus obtained in the form of a highly 
concentrated solution (up to 92%). j 

Potash dejMsits in Cuba. 

AiiERiCAN newspapers recently contained reports 
to the effect that extensive deposits of wtash salts 
had been discovered near Moternbo, Chiba, and a 
company was formed, with a capital of $5,000,000, 
to work the deposits, which were stated to contain 
up to 40% K,0, The Cuban Government 
Engineer has examined the property and has 
analysed thirteen samples from the alleged deposits, * 
but the highest result he obtained was only 0-51% j 
of potash. j 

NUrogenworks in Sweden. Engineering, Nov.3, 1916. ! 
A COMPANY with a large capital has been formed ; 
in Sweden to manufacture nitric acid and other ’ 
products by the Birkeland*Eyde process. Works | 
are to be erected at Trollhattan, where the power | 
station will supply 12,000 k.w, of energy. The j 
annual capacity of the plant will be about 7000 i 
tons of concentrated nitric acid. The works are I 
guaranteed to be ready this year. i 

Chlorides [; Volumetric determination of ~]in j 

presence of thiocyanates. F. W. Bruckmiller. ! 
J. Amer. Chem. Soc., 1916, 38, 1953—1955. ' 

In solutions contaioir^ both chlorides and thio- 1 
cyanates, the former may be determined volu- 
metrically with silver nitrate, usi^ chromate 
indicator, after decomposing the thiocyanate by 
boiling with a small quantity of nitric acid for 15 
mins. The solution is cooled, and neutralised 
with sodium bicarbonate, using *methyl ora^e as 
indicator, before titrating with silver nitrate. 
No loss of hydrochloric acid occurs under these 
conditions, and the hydrocyanic acid formed by 
decomposition of the thiocyanate is expelled 
to witUn 8 m^naa. per litre, an amount wbioli is 
practically negligible. Moreover no sulphur com- 
I>ounds are formed which can interfere with the 
silver nitrate titration. It was incidentallv deter^ 
mined that the chromate indicator can be used 
in acid solutions provided the hydrogen ion oon- 
centmtion is not greater than 0’0028 N. — G. F. M. 

Hydrogen sulphide; Action of on mixtures of 

the alkaline earths with the alkalis and with oxides 
of the heavy metals. II. I. Guareschi. Atti 
R. Accad. Sci. Torino, 1915—1916, 51, 951—962, 

J. Chem. ^c., 1916, 110, ii„ 529. (Compare 
this J., 1916, 835, 836.) 

The effect of strontium and lithium oxides on the 


action of hydrogen sulphide pn sodium hydroxide 
or potassium hydroxide is ^considerably 
ener^tic than that of calcium oxide or bariuoj 
oxide, no incandescence being observed under the 
conditions used. Tile incandescence obtained v^ ith 
mixtures of sodium (or potassium) hydroxide aiul 
calcium (or barium) oxide cannot be;attribiited to 
the presence or formation of peroxides. The 
ftllfi^li peroxides (not, however, of recent prepar- 
ation) act almost like the hydroxides, whilst 
barium, magnesium, and lead peroxides haVe no 
action. Mixtures of calcium (or barium) oxidi> 
with mercuric or nickel oxide also react v^orously 
with hydrogen sulphide and, when the constituent 
oxides are m defimte proportions, vivid incandes- 
cence or even explosion takes place. When 
incandescence occurs with mercuiic oxide, sulphur 
dioxide is formed, and this reacts with the hydrogen 
sulphide, giving colloidal sulphur. No incandes- 
cence is ol^erved when hydrogen sulphide acts on 
pumice and mercuric oxide, or on a mixture of 
calcium (or barium) oxide^vith ferric oxide, 
cuprous or cupric oxide, or flfcarge. 

Mercuric iodide ; Action of hydrogen sulphide on 

. G. Franceschi. BoD. Chim. Farm., 1916, 

55 ^ 481 — 483 . J. Chem. Soc., 1916, 110, ii., 580. 


Study of this reaction in alcoholic solution shows 
that it takes place in three phases, with fomiation 
of three different compounds, according to the 
conditions. These phases may be represfadeil 
thus: (1) H,S+2HgIt«2HgI+2HI+S; (2) 

6HgI+HtS-f4S=2{2HgS,HglJ+2HI; and (3) 
2HgS,HgI,+H8S=3HgS+2Hl. he action of 
hymti?en sulphide on mercuric and mercurous 
salts always yields mercuric sulphide, the merturic 
salts being previously reduced to mercurous salts, 
and an intermediate compound formed which ina.v 
be regarded as a thiobasic mercury compound of 
the constitution Hg{ S*HgR)f The compouiKi 
Hg(-ft Hgl)8 forms a brown precipitate. 


compouiKi 


Copper sulphates; Basic. . S. W- Young and 

A. E. Stenrn. J. Amer. Chem. Soc., 1910. 38, 
1947—1953. 


Basic topper sulphates were prepared by allowing 
finely powdered copper oxide to act on soiut.oib 
of copper sulphate until equilibrium w’-as attained, 
Tliis required about 3 months at 25“ C. and two 
weeks at 50“ C. Tlie composition of the products 
was independent of the teinperature and the 
evidence indicated that they were not definite 
compounds, but rather -formed a three-componorit 
system in which the components, CuO, SOj, and 
HjO varied continuously within certain limits, the 
most basic salt being probably tho compound 
CuS 04 , 2 Cu 0 , 2 H, 0 . In the products of lower 
basicity the water content increases as the CuO 
decreases, but it is not certain whether this^holj^ 
good throughout the whole range to CuSOj, 511.0. 
Basic sulphates, prepared by heating copper 
sulphate with varying relative amounts of water, 
are not definite compounds as has been maintained- 
The formation of a metastable seri^ of basie 
sulphat^, under at present undetermined condi- 
tiODS, was indicated. It is obvious from the above 
facts that the mineral brochantite will show a 
variable composition according to tho conditioir^ 
of its formation. — G. F. M. 


Lead arsetiates. I. C. C. McDonnell and C. M. 
Smith. J. Amer. Chem. Soc., 1916, 38, 2027— 
2038. 

Monoflumbic orthoarsenate, PbHilAsO*)^, 
prepared by boiling diplumbic arsenate witii 
aqueous arsenic acid of at least 86% strength 
It forms long rhomboidal plates, and is coni])h teij 
resolved by contact with water into diplmnni^ 
arsenate and arsenic acid. It loses half its 
of constitution when heated at 150'’ C., with tiie 
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probable formation of PbH-Aa.O, At a * 
perature. somewhat below that of red heat it^ 
resolved mto lead meta-araeuate, PhlAsO .1 
was ^o prep^d in crystalline form by fiS 
arsemc acid mth litharge. This compound is S 
decomposed by contact with water. Dinlumb^ 
orthoamenate WM prepared by precipitation from 
lead mtrate or lead acetate solutions with potas 
shim dihvdrogen arsenate, and was obtain^ as 
long slender crystals from a saturated solution in 
nitric acid by gradual neutralisation with ammonia 
vapour from concentrated ammonia solution 
placed under a bell jar. A crystalline product 
was also obtained by pouring a boiling satumted 
solution m mtne acid into six times its volume o£ 
boiling water. At 280*' C. it is converted into 
diplumbic pyiwraenate, rb,AsaO,. Triplunibic 
orthoarsenate, lb,(As 04 )j, has a very limited 
r.ange of existence. It was not obtained by anv 
precipitation reaction, but a vclLowish-btow'n 
crystalline niaas wa^mduced by fusing diplumbic 
arsenate with litha^ in theoretical propWions 

— G.F.M. 

Lead araenalet. Study of the factors controlling ike 
reactions of lead nitrate and lead acetate tmlh 
diaodmm arsenate. G. E. Smith. J Amer 
(Ihem. Soc., 1918, 38, 20U— 2027. 

LK.SD ireenates produced by the reaction of lead 
nitrate or acetate with djsodium arsenate are 
mixtures of diplumbic arsenate, PblfAsO,, and 
lead hvdroxyarsenate, PbstOHKAsO.lj. At low 
temperatures, when equilibrium has been attained, 
the product is mainly diplumbic arsenate which is 
produced by a secondary reaction from the 
hydroxyarsenate first formed : 

Pb;(OH)(AsO,), +2XajHAsO, +4Hf;Oji; 

5PbHAsO , + 4NaNO s + If ,0 . 

An analogous reaction occurs when lead acetate is 
employed instead of the nitrate. The lead 
hydroxyarsenate can actually be isolated by 
oarrjdng out the reaction at great dilution (less 
than 0-001 mol.) and filtering off the precipitate 
immediately after its formation. As the concen- 
trations increase, the above equilibrium is dis- 
placed tow.ards the right and the composition of the 
precipitate onattammentofequilihrium more nearly 
approaches that of diplumbic arsenate ; increa.s'e 
in temperature causes the reverse effect. Contrary 
to expectation an excess of the alkaline disodium 
areenate increases the amount of load hydroxy- 
arsenate produced, its normal effect being appar- 
ently masked by the effect of its alkalinity. 

— G. F. M. 

Colloidal arsenates and phosphales of iron. II. N. 
Holmes and H. E. Rindfusz. .T. Amer. Cliem. 
Soc., 1916, 38, 1970—1082. 


' -"'"•auiniuajy BLlSllUaHTS. 

™ dialysis. Ferric meta- and 
pyro phosphates and ferric arsenite are similarlv 
peptised by ammonia and by ferric chloride. 

8®* i“ asid peptisa- 
tions is due to the disturbance of the equilibrium 
y uiMysis, since good gels may also be formed 
oy dialysing dilute mixtures of ferric chloride 
solution and arsenic or phosphoric acids. — G.^F.,iI. 

Hydrogen peroxide; Catalytic decomposition of 
tn certem non-aqueous solutions. J. H. 
Walton and De W. 0. Jones. J. .Amer. Chem. 
Soc., 1916, 38, 1966—1961. 

COMFODNDS such as metallic acetates and iodides, 
cupric, fernc, and manganous chlorides, etc., 
u J ss-talytieally decompose aqueous solutions 
01 hydrogen peroxide, also behave in a similarwav 
towards solutions of the peroxide in amvl alcohol, 
aniyl acetate, isobutyl alcohol, and 'quinoline, 
tor example a solution of •' perhydrol ” in quino- 
line IS <lecompORed qiiantita-tively by manganous 
acetate If the catalyst is present in so small a 
concentration that the reaction requires some 
hours, only about 75% of the oxygen is evolved, 
the remainder bemg utilised in oxidising the 
qumohne, a reaction which is also appreciably 
ca.^lysed by the manganous acetate. If the 
ouxnoline is saturated with water the catalytic 
(l^oniposit-ion of hydrogen peroxide is a reaction 
of the ^t order, as in aqueous solution, ljut wlion 
only about 2% of water is present, the velocity 
constant is that of a biniolecular rea<tion. In 
solutions containing high concentrations of 

catialyst, the reaction velocity is apj^roximatcly 

doubled by doubling the concentration of the 
catalyst.— G. F. M. 

Ozonuatwn of liquid oxyaen by radiation. E. 

Warburg. Ber. Deut. physik.’ Ges., 1015, 17, 
1^-4 — 197- J. Chem. iSoc., lOld, 110, ii., 
52G— 527. ’ ’ 

Sm.m.l quantities of ozone are formed by the action 
of ultra-violet radiation on oxygen at atinospheric 
prc.sRure, but since rays of wave-len^h exceeding 
0-2 u are only slightly absorbed by oxygen under 
these conditions, it was considered possible that 
larger quantities might he obtained by the use 
of liquid oxygen. Experiments made with liquid 
oxygen and air exposed to the rays emitted by the 
spark discharge between zinc electrodes, show 
that appreciable quantities of ozone are formed 
after a short exposure. 

The Messerschmilt prore.s.S‘ for the j^f’odnclion of 
hydrofjen. H. L. Barnitz. Met. and Chem. Eng., 
1916, 15, 494 — 498. See page 1137, 

New method for purification of colloidal solutions. 

Wegeiin. See I. 


Precipitated ferric arsenate and phosphate, 
washed free from adsorbed ions after raechanical 
disintegration with sand, are soluble in com- 
paratively small amounts of ammonia or the 
hydroxides of certain other bases, with the forma- 
tion of deep red sols which on long continued 
nialysis give excellent gels, the composition of 
which corresponded cl(»ely with the fonnula 
1 eAsO„FeaOa,xH*0. The colloid formed by 
Using methylamine gives a gel of a deeper red 
folour than the others. Ferric orthoarsenate or 
orthophosphate is also peptised by feme chloride 
solution, and yields a red gel on dialysis after 
renioval of most of the chloride ion, and similar 
Sols are formed from ferric chloride and the 
Prot ipitated phosphates or arsenates of any of the 
j ittetals. In both these cases of pepiisa- 

^ solta the action is due to a<id hydrolysis, 
170 ? . riying equally good results, but the 

^ emour. ff the sulphate is used 
tead of the chloride a stable sol is formed which 


Nitre rake in the textile industries. Bean. See VI. 

Nature of the phosphates contained in mineral 
phosphates. Robertson. See XVI. 

Efficiency of calcium chloride, sodium hydroxide, and 
potassium hydroxide as drying agents. Baxter 
and Starkweather. See XXIII. 

Loss of phosphoric acid during fus'ion with ammonium 
fluoride. Davis and Prescott. See XXIII. 

Influence of strong salt sohitions on the spontaneous 
oxidation of pyrogallof, ferrous sulphate, and 
Iccculose. MacArthur. See XXIV. 

P.VTENTS. 

Sulphuric iicid; Continuous concenfrtdion of . 

S Drevfus. Eng. Pat. 101,612, .Tan. 7, 1916. 
(Appl.'No. 289 of 1916.) 

Sulphuric acid of about 92% strength is further 
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concentrated by e-^vaporation in externally heated 
ca.st'iron \’easeLs, on which acid of this strength 
has no action. These veasels each consist of an 
outer cylindrical cast-iron pan fitted with a lid 
and containing a series of concentric cylinders 
alternately supported by the pan and the lid. 
The acid to be concentrated is fed into the inner- 
most space and passes alternately downwards and 
upwards to the outermost space, which it leaves 
by an overflow pipe. — B. V. S. 

Oxalic acid; Prfcm of prodiici)\g from mgar 

afid other car^hydrates. B. R. von Portlieiin. 
league, Austin* Eng. Pat. 101.680, Oct. 7, 
1015. (Appl. ;No. 7863 of 1916.) 

Thb preliminary treatment of the sugar with 
nitrous gases, to avoid the danger of overheating, 
as described in Eng. Pat. 14.234 of 1915 (this J., 
1916, 889), is extended to other metho^ls of pro- 
ducing oxalic acid from carbohydrates by oxidation. 
The temperature attained in the preliminary treat - 
ment is easily regulated by adjusting the rate of 
flow of the nitrogen oxides, and very little heat is 1 
evolved in the subsequent oxidation to oxalic 
acid.— B. V. S. 

C«M5h'c potash ; Elecirolyiic mamifacture of . 

C. P. Rolland. Fr. Pat- 478,371, July 28, 1914. 

A SOLUTION of potassium sulphate is electrolysed 
using a soluble anode, both electrodes being prefer- 
ably of iron, thus obtaining potassium hydroxide 
and hydrogen at the cathode, and a mixture of 
potassium and iron sulphates, which may he 
utilised as manure, at the anode. The latter is 
preferably formed of w^aste iron clippings, and the 
cathode of iron sheets placed near to each other 
and covered by a !)ell. — R. N. 

Cuprous oxide ; Process for the produMhn of 

eledrolyiically. B. H\int, Olnsgow. Eng. Pat. 
14,310, Oct. 9, 1915. 

Tn the production of cuprous oxide by the electro- 
lysis of a sodium chloride solution between copper 
electrodes, the colour and uniformity of' the pro- 
duct is improved by the addition of sodium nitrate 
and by heating the solution. A solution contoining 
10% of sodium chloride and 5% of sodium nitrate, 1 
maintained at a temperature of 100® (^. is found 
to work well. The nitrate concentration is kcj)t- 
up by continuous addition of fresh salt; it is 
reduced to sodium nitrite, which is separated at 
intervals by cooling and crystallising. — B. V. S. j 

Alumimum nitride. ; Preparation of in electric 

arc furnaces. Alnminhim Industrie A,-G. First > 
Addition, dated Feb. 3. 1915 (under Int. (’onv., ! 
Feb. 5, 1914), to Fr. Pat. 465,807, Dec. 6, 1913 > 
(this J., 1914, 64.3). ' 

The material is fed over sloping surfaces of ! 
refractory material to a jx)int just below the arcs, i 
all the parts of the feeding surfaces being at the ' 
same distance, or nearly so, from the pairs of ‘ 
electrodes. Nitrogen gas is passed through the | 
mass from the lower part of the furnace, and tlie ■ 
material is subjected to a constant temperature 
suitable to the fonnation of nitride. — B. N. 

Hydrogen peroxide ; Manufacture oj chemically pure 

solutions of . L’Aii* IJquide (Soc. Anon. 

pour TEtude et I’Exploit. des Proc. 6, Claude). 
Fr. Pat. 478,167, July 22, 1914. 

IsrpTTRE solutions of hydrogen peroxide are distilled 
under reduced pressure, and more concentrated 
solutions are added (luring the distillation, with 
the object of increasing the strength of the liquid 
distillate. — B. N. 

Chlorine water ; Manujaclure of . J. Faust. 

Cologne. Ger. Pat. 293,724, Oct. 27, 1915. 

A CYLINDER with blades or scoops projecting out- 


wards from its periphery, rotates within an outer 
cylinder provided with freely swingir^ plates 
attached to its inner wall, so that the blades come 
in contact with the swinging plates. Chlorine gas 
and water are introduced separately into the space 
between the two cylinders, and satu^^ted chlorine 
water is withdrawn continuously 'through an 
outlet. — A. S. 

Silieidea of tungsten, molybdenum, zirconium, and 

other refractory metals ; Manufacture oj — 

E. Wedekind, Strassburg, and J. Pintsch A.-Q 
Berlin. Ger. Pat. 294,267, Sept. 12, 1913. 

A MIXTURE of the components of the desiied 
sUici<lc, without addition of carbon, is heated at a 
temperature considerably below the melting point 
of either component. For example, the Idtherto 
unknown molybdenum silicide, MoSi, may be 
obtained by heating a mixture of molybdenum 
and amorphous silicon in an evacuated tube at 
1100® — 1200® It is chapa|fcerised by its great 

resistance to acids and other cncmical reagents and 
may be used for the manufacture of incandesccncp 
bodies for lighting and heatmg. — -A. S. 

Nitric acid from nitroua gases; Process for the 

production of . A. Foss, Assignor to Norsk 

Hydro-Elektrisk Kvaelstofaktieselskab, Christ- 
iania. U.S. Pat. 1.200.334, Oct. 3i‘ 1910. 
Date of appl., Feb. 23, 1015. 

See Fr. Pat. 477,726 of 1915; this J., 1916. 001. 

Calalytic reactions ; Produciion of light, volwninom 

oxide speciaUy suitable for . F. Hecllord. 

Sleaford, and E. Erdmann, Halle, Oennativ, 
Assignors to The Hydrogenation (k>., Cincinnati, 
Ohio. U.S. Pat. 1,200,090, Oct. 10, 1916. 
Date of app]., Nov. 12, 1912. 

See Fr. Pat. 451,155 of 1912 ; this J., 1913, 002. 

Hydrogen ; Process of producing . C. Bosch 

and W. Wild, Assignors to Badlsche Anilii> und 
Soda Fabrik, Ludwig.shafen, Germany. U.S. 
Pat. 1,200,805, Oct. 10, 1916. Date of appl. 
Apr. 19, 1913. 

See Eng. Pat 27.117 of 1912 ; this J.. 1913, 110^. 

Air ; Apparatus for dividing into its elements 

by fractional distillation. Method of prodiuing 
oxygen and nitrogen. M. Hazard-Flamand, St. 
Vrain, l'Yan<*e. U.S. Pats. 1,201,043 and 
1,201.044, Ort. 10, 1910. Dates of appl., Dec. 9, 
1908, and Dec. 31, 1915. 

Sek I'V. Pat. 394.881 of 1907 : this J„ 1909, 310. 

Elecirolytic cells [for dreomposition oj loater], Unp. 

Pat 101,598. See XI. 

Preparation of kiracupric sulphate and ih use us 
a fungicide. Addition to Fr. Pat. 176.512. 
Sec XI Xr. 


Vin.~GlASS; CERAMICS. 

I Glass ; Attack [by reagents] of French, Bokeunun, 

and German . I*. Nicolardot rmnptcs 

rend., 1916, 163 , 355—357. 

Laboratory glassware as now made in 
was found equal to the best German (Thuiinren 
and Jena) ware in resisting the a<;tion of 
(below, at, and above 100® <\), hydrochloric 
ammonia, and AVIO solutions of ainiuoniiu>i 
chloride and sodium carbonate. Superior ab»ij) 
to withstand sudden cooling was observed onO 
with Jena and with one make of Bohemian 
Tables of results and analyses of the vario^ 
samples examined are given. — F. Sodn. 
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{jlass tubes; New method for the ■production of 

accurately dimensioned . Lambris. Z aneow 

Chem., 1916, 29, 382—383. ■''•aogcw. 

The author has tested burettes, measupinu 
cylindera, apparatus for pfas analysis, and other 
measuring appliances made by Kupper’s process 
(Ger. Pat. ^2,737 ; see Eng. Pat. 20,192 of lOvi 
this J., 1914, 921) and finds that thev are aociu-ate 
to 0-001 mm. The process consists In placing a 
core, of the same diameter as that desired tor the 
interior of the tube, inside an ordinary glass tube, 
which is sealed at both ends and evacuated. The 
tube is then heated externally until it shrinks on 
to the core and is thereby given the required 
internal dimension. The core is then removed, 
leaving a tube which is so accurate in size and so 
uniform in diameter throughout its whole length 
that it may be engraved at once with a scale 
placed alongside and without the need fop calibra- 
tion, such as is necessary with ordinary tubes. 

0 —A. B. S. 

Patento. 

Glass ; Method of manufacturing . IT. I. p. 

.Strandh, Forserum, Sweden. Eng. Pat. 101,685! 
June 29, 1916 (Appl. No. 9196 of 1916). Under 
Int, Conv., May 2.3, 1916. 

In the manufacture of glass, the batch is divided 
into two or more portions. One portion contains 
mainly silica and alkali compounds, and car- 
bonaceous matter if alkali sulphates .are used. 
Tlie other contains compounds of calcium and 
silica, and the portions .are admitted separately 
to facilitate the reduction of the sulphate hv the 
carbonaceous matter and its conversion to silicate. 
A gas-producing substance, such as calcium 
rarbonate or arsenious acid, may be added to effect 
agitation of the melting glass mass. — J. E. C. 


Drying bricks, artificial stone, and ores bn hot waste 

gases and hot air ; Apparatus for . E. Witte, 

Gsnabrack. Ger. Pat. 291,014, Oct. IS, 1912. 
Tm dryer consists of a number of parallel chambers 
r tunnels through which hot waste gases from a 
tv.fi Tlie outlet dues are arranged 

wansvemely across the drying chambers, viz., 
® , By -side, and sep.arateil by dampei-s or 
enUs ’ "TLf end, and one midway between the 
iB’es -are each connected inde- 
P ndently with all the drying ciiamberg. — A. S. 

Rrfrartory materials ; Manufacture of A 

Etieger, Icketn, Ger. Pal. 291, 021", .Tune 5, 1914. 
Ekfiivctory materials aie obtained bv burning a 
misturc of dolomite with quartz or ’magnesium 
«.-ii proportions that the lime combines 

with the sihca whilst the magnesia is left in the 
tree state.— -A. S. 

Tar-mncadam road mate Hal ; Proditciion of a 

bmdmff ngod for . A. Studer. Neurhatel. 

Switzerland. Uer. Pat. 204,01;), July 29. 19U. 

A MIXTURE of li") parts by weight of asphalt mastic, 
2.) pai-ts of asphalt roek (“ evab and 10 parta 
of bitumen is ‘ boiled for al)out 2 hours, and 50 
parts of tar, which has been lieated to 150“ C. 
to expel benzol and light oils, is added, and the 
mass is well mixed and then worked up in the 
usual way with stones, etc. — A. S. 

or ovens for flnneoli)i !7 bricks or blocks. 
T. W. Ridley, Middlesbrough. Eiiir. Pat. 17.955. 
Dec. 23, 1915. e ^ , , 

Cement; Process of makimj coloured . J. C. 

Pelton, San Francisco, Cal. U.S. Pat. 1,200.645, 
Oct. 10, 1916. Date of appl., .June 18, 1914, 
See Eng. Pat. 18, .520 of 1914 ; this J., 1915, 963. 


Glass; Art of conveying molten . K. E. Peiler, 

Hartford, Conn., Assignor to ilartforti-Fairmont 
Co., Oanajoharic, N.Y. U.S. Pat. 1,199,108, 
Sept. 26, 1916, Date of appl, May 18, 1912. 
Renewed Feb. 17, 1910. 

Glass-drawing apparatus. W. fj. Clause and R. .S. 
Pease. As.signors to IHttsburgh Plate Glass Co., 
inttsbui^h, Pa- U.S. Pat. 1,199,763. Oct. 3, 1916. 
Date of appl, Jan. 23,-1914. 

Glass-melting receptacle. S. R. Scholes, Pitlsbui^h, 
Pa., jVssignor to H. C. Frv Glass Co., Rochester, 
Pa. U.S. Pat. 1,200,889, Oct. 10, 1916. Date of 
appl., Aug. 31, 1914. 

SRKEng. Pat. 101,393 of 1916; this J., 1916, 1060. 
Gasftirnaccs. Eng. Pat. 18.205. iSVc Iln. 
Pulnriscopes. Eng. Pat. 14.329. See XXIM. 


IX.— BUaDING MATERIALS. 

iiffects of exposure on tar products. Reeve and 
Anderton. See HI. 

Colour-producing constituents of wood. Wichelliaus 
and Lange, See 

Patents. 

hood; Prcservatio 7 i of . GrubeiJiolzimpivig- 

nierung Gea., Berlin. Ger. Pat. 293,890, Apr. 

^ 22.1915, 

^iiR wood is impregnated with aqueous solutions 
J preservatives, such as metallic .^alta, alkali 
compounds of phenols or naphthols. 
, Oreproonng agents, such as ammonium 
triox ^^oesium compounds, together with 


Timber; Method of preserving from boring 

organisms. J. E. Cunningham, Svdney, N.S.W. 
U.S. Pat. 1.201,023, Oct. 10, 1^6. Date of 
appl. Aug. 27, 1914. 

See Eng. Pat. 78-1 of 1915; this J., 1915, 1056. 


X.— METALS; METAUURGY, INCLUDING 
ELECTRO-METAUURGY. 


Mineralindusfry in f^ouih Afrka in 1915. Board of 
Trade J., Xov. 2, 1916. 

The total value of the mineral output of the Union 
for 191,5 was £43,531,009, as compared with 
£45,366,224 in 1914. The following table shows 
the output and value of the chief minerals produced 
in South Africa in 1914 and 1915 : — 


Exports of 


I 


Quantity. J Value, j Quantity. 



Gold . . fiDC oz . ; 
Silver* . . „ 

Diamonds uamts ‘ 
Coal .... toas | 

Coke . 

Copi)er „ 

Tin 

Asbestos 
Grapliite 
Magnesite „ 

Lead . . 

7jnc 

Salt(including by- 
products) tons 
jjme . . .. 

Flint • • M 


'35,Gr).t,2:W 
800,782 ‘ 102,471 

2,801,017 ' 5,487.104 
8 477 028 2,2.58,898 

■ 6.49A 12,:)77 

29,326 i 692,255 
:U29 i 311.891 
1,191 : 20,087 

34 970 

.572 • 1.451 

136 j 1.398 

40.21K) I 67,6 IS 
66.095 109,041 

425 j 2,508 


9,096,411 

38,6-19,095 

966,177 

106,245 

103, .386 

309,810 

8,281,324 

2,142,479 

7,279 

12,S80 

28,970 

1,042,314 

3,441 

331,420 

2,138 

35,899 

41 

1,204 

627 

1,568 

180 

1.836 

352 

2,214 

45,104 

82,089 

os.oso 

110,560 

453 

2,327 


• CODtained In gold bullion and 1‘ase metal ores. 
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There were no new discoveries of minerals of 
‘^any nnportance in South Africa in 1915. Sm^ 
. {quantities of nickel, mica, iron pyrites, 

Mid talc were produced during the year. The 
output of gold m 1915 represented 39*6% of the 
world’s production in that year, as compared with 
38% in 1914. All diamond mines were closed down 
at the outbreak of the war and remained closed 
during 1915. A few stones, however, were “ picked 
up ” on the De Beers’ floors. 


silvw, 754 ; lead, 1,917,678 i copper, 4,500 ",S 4 
zinc, 8,588,384 kilos. ■ 

Mineral production of the United Kingdom in ifli s 
[Cd. 8631.] ’ 

Thb figures given in the subjoined table are taken 
from Part I. of the Home Office report on Mines 
and Quarries for 1915, and show the output of 
minerals from mines, quarries, and brine welfe 
In addition to these, a production of natural c,as 
amounting to 87,000 cun. ft. is recorded. 


Bescriptlon of mineral. 


Alum shale 

Antimony nre 

Arsenic 

Arsenical pyrites 

Barinin compounds 

Bauxite 

Bob ore 

Chalk 

Chert, flint, etc 

Chromite 

Clays* and shole 

Coal -,:••• 

Copper ore and copper predpitiite 

Fluorspat 

Golfl ore 

Gravel and snnd 

Gypsum 

Jtneous rocks 

Iron ore 

Iron pyrites 

Lead ore 

Lignite ••••• 

Limestone (other than chalk) .... 

Manganese ore 

Ochre, umber, etc 

Oil shale 

Rock salt 

Salt from brine 

Sandstone 

Slate 

Soapstone 

Sulphate of strontla 

Tin ore (dressed) 

Tangsten ores 

Uranium ore 

Zinc ore 


Coal 

Mines Act. 


Tons. 

7,911 


7.477 


2,06«,341 

233,179,446 


79 

6, 060,218 
9,255 


4,464 

2,908,632 

141,420 


Metalliferous 
Mines Act. 


1 

Quarries.* 

1 

' Total ontpiit. 


1915. 


Total, l&U. 


Total 


264,497,263 


Tons. 

2J 

2,496 

14 

53,324 

11,723 

286 

3,033 

66,202 

746 

25,577 

5,086 

10,699 

204,574 

43.010 

1,795,887 

1,280 

20,698 

1,783 

283,216 

4,640 

4,030 

131,348 

$7,626 

48,893 

750 

6,427 

327 

82 

12,057 


407 

1,676 

1,986 

3,233,611 

99,665 

6,717,278 

26,635 

76 

7,546 

2.339,568 

42,P55 

6.042,326 

6,358,907 

46 

10.828,229 

4.959 


1,874.257 

2,321,810 

177,144 

lOf) 

640 

1,717 

4 


Tons. 

7,911 

X^96 

61477 

11,723 

1,986 

3,23.3,897 

102,698 

8,871,821 

253,206,081 

822 

33.123 

5,086 

2,350.267 

247.229 

6.1>85,415 

14,235.012 

10,535 

20,744 

1,783 

11,115,909 

4,640 

8,989 

2,998,652 

131,348 

1.874.257 

2.520,856 

226,037 

850 

640 

8,114 

331 

82 

12,057 


Tons. 

6,078 

1.988 

48,930 

8,286 

2,342 

4,291,170 

76,213 

100 

13,124,361 

265,664.393 

2,558 

53.816 

47 

2,498,872 

265,365 

7 , 135,243 

14,745,828 

11,654 

26,013 

3D0 

12,180,0]5 

3.437 

11,069 

3,268,066 

ISO.i'Or) 

1,870,904 

3,464,628 

318,912 

180 

13,157 

8,085 

205 

344 

15,419 


2,815,8l6i 


40,081,242 


807,394.3211 329,297,563 


* Exclusive of the produce of moi^t of the, quarries less than 5 
ore, bog ore. ochre, sulphate of strontia. and tin ore, etc. 
t Including china clay, china stone, and mica clay. 

Mineral output of Sweden. 

The official report of Swedish mineral production 
shows the following, in metric tons : 


Iron ore 

Coal 

Gold ore 

Silver-lead ore 

Molybflenlte 

Copper ore 

Manganese ore 

Zinc ore 

Nickel ore 

Pyrites 

Felspar 

Quarts 

Graphite 

Powdered pyroluslte 


1914. j 

1915. 

6,586,630 

6,883,308 

366,639 

412,261 

639 

221 

8,100 

2,671 

7 

37 

8,839 

10,549 

8,643 

7,607 

42,279 

5.5,937 

156 

1,642 

33,313 

76,324 

20,818 

12,105 

36,128 

33,818 

56 

87 

81 

126 


The production of iron ore from the Kirunavara 
deposits w'as reduced from 2,728,363 tons in 1914 to 
2,076,512 tons in 1915, owing to the difficulties 
of shipping from Narvik on account of the war. 
The electrolytic production of zinc at Trollhattan 
was increase from 2,299,761 kilos, in 1914 to 
8,588,384 kilos, in 1915. The metal production, 
wit^ the exception of iron, was ; Gold, 37 kilos. ; 


) feet deep, but including the produce of all open workings for iroi< 

Commercial sheet iron ; Atmospheric mrrosion of 

, uAth special reference to the influence oj 

copper and mill scale. E. A. and L. T. Richard- 
son. Amer. Electrochem. Soc., Sept., lOlo. 
Met. and Chem. Ene.. 1916, 15, 450-^53. (See 
also this J., 1915, 83.) 

The investigation was made on commercial sheets 
(26 gauge) of Bessemer steel (Cu trace, Mn 0 300 “oJ* 
open-hearth steel (Cu trace, Mn 0*413%), charioal 
iron (Cu 0*044, Mn 0-031%), commercially pare 
iron (Cu 0*016 and 0 028. Mn 0*028 and 0 009 o 
resnectively), copper-bearing iron (fXi 0*237, -in 
0 006%), copper-bearing steel (Cu O '"'* *.] 
0*100%), copper-bearing Bessemer steel (( 

Mn 0*315%), and copper-bearing open-hearth st eei 
(C5i 0*268, Mn 0*387%), which were used in t'le 
“ black ” condition as received and after annealing 
and removing the mill seale by pickling *“'"''1’ 'J'' „ 
acid and scouring with fine emery. 1®"'”,, 
of the same size were exposed to the atnv'spn 
until failure was indicated by the sheet 
such condition that perforation WM 
remoiring the rust by gentle tapping with a ■ 
The copper-bearing steels were found t 
decidedly superior to pure iron, ordmap* s'ef’'* 
charcoal iron, and the corrodihility of pur 
to be decreased to a much smaller extent 
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hat of steel by the addition of similar amounts 
J copper. Charcoal iron behaved similarly to 
l ire superior to ordinary 

Mill scale stimulated corrosion in 
inidly rusting steels and retarded it in slowly 
nisting materials. The relative incorrodihilitv of 
^per-bearing steels is believed to be due to some 
iiutual influence of manganese and copper, and 
addition of larger amounts of these mdals, 
yvith chromium, vanadi^, tungsten, and molyb- 
denum, is suggested a possible means of inereas- 
inir the resistance of iron and steel to atmospheric 
corrosioji* — W. E. F. P- ^ 

verrosilicons ; Poisonous guises from comtmmial \ 
N. S. Kumakof! and O. G. UrasolT. ; 
(lorny J., 1914» l''>9 — 204. 7.. angew'. rh(;m., i 
1916, 29, Ref., 458. (See also Pellew, this .T I 
19U, 774.) ’ I 

On cooling molten iron-Kilicnn alloys containinc 
from ^1^1-4 to 100 %||, a solid phas.' (“ Leboaiiite ”) 
of varying composmon crystaDisos nut at 1213''— 
1245® C.; when aluminium and phosphorus are 
present, ternary or quaternary solid solutions arc 
formed. The ternary systems (Fc-Si-P and 
Fc-Si-Al) are nob affected by w’ater, Imt the 
quaternary solid solutions containing both phos- 
phorus and aluminium are decomposed by water 
with evolution of hydrogen phosphide, and dis- 
integrate when exposed to the air. The evolution 
of poisonoas gases from commercial ferrosilicon 
.'(uitainir^ 33*4 — 100% Si is attributed to the 
presence of this unstable quaternary solid solnt icn. 
In alloys of lower silicon content, phosphorus 
(up to 1-7%) and aluminium (up to 3%) occur as 
constituents of the y-solid solution of silicon in 
iivin. and only insignificant quantities of hydrogen 
phosphide are produced from such alloys. Calcium 
piiosphide is not soluble in either liquid or solid 
fcrrosillot)n,andthe quantity of hydrogen phosphide 
evolved from commercial ferrosilicon is always 
ciHisiderably greater than corresponds to the 
calcium content of the alloy. — A. S. 

Copper deposits discovered in yeicfoundUnid ; Xeiv 

. U.8. Commerce Reports, Oct. 20, 1910. 

The discovery of important copper deposits at 
Tittle Bay, about 200 miles north of St. .Tohn’s. 
New'foundland, has been reported. Tlic Jode is 
known at present to be 300 ft. wide, and Iherv' are 
veins, 1 — 2 ft. wide, containing nearly pure c\ipn>- 
pyrit.es with up to 29-5% (M. The working of the 
□eposit has already begun, and hydraulic plant is 
I'cing installed for operating a 200-ton concentrat-or. 

Blast V. reveid)eraiory furnace \for copper-gold arcs]. 
B. Magnus. Eng. and Min. J., lOH), 102, 
063— CfiD. 

Estimates of the cost of treatment of the copper- 
sold ore of Mount Moi^an, Australia, in blast- 
furnaces and in reverberatory furnaces, showed 
'^nly slight difTerences in piofits, but operating 
ennsiderations and known results turned Uio 
balance in favour of blast-furnace ti'catmcnt, 
''hich has been adopted. 

Comments and speculations on the metal- 

lurgy oft . r, Ingalls. Eng. and Min. 

•h, 1916, 102, 621—624. 

In a critical discussion of the details of zinc 
I^Ullurgy. the conditions affecting hydi’ 0 -ele<‘tri>- 
lytic methods of production are considered in 
J^^njunction with the recovery of residua-1 /.inc 
imin the leached ore by direct smelting in the 
Electric furnace or “burning’' on Wethcrill or 
Jnechanical grates and collecting the resulting 
n oxide in a bag-house or by the 

'^ttrell system of electrical precipitation. The 
eiative merits of the various types of fumace 
ra use or proposed for roa^ilig and distillation are 


h pre-reduction of the 
Charge More distillation. In view of the increas- 
of zinc concentrates by flotation 
of briquetting excessively fine ore 
future*^^ E 'e p’' ^ '''■I'omc ui'gent in tlie near 

Oj (.. Kalst.m. U.S. Bureau ot Jliucs. Amer. 
Uectroehem Soc., Sept. 28. 1916. Met. and 
chem. Eng., 1910, 15, 105—408. 

By electrolysing aqueous solutions of line salts 
under yarioas eonditkins, deposits of spongy r.inc 
were obtained whieli crumWed into “Sni; dust” 
on drying. The spongy metal denoXd t™n 
solutions rif zme sulphate and ehlorFde was n»tF 

’’ost product was 
btamed by elccln.lysnig. at r, volts, a solution 
ol sodium zincate, prepared by saturating a 30 %, 
solution of sodium hydroxide with zinc oxide, and 
inaintaimng the zinc emdent of the bath by the 
additirm of zinc oxide or by the use of zinc anodc.i. 
Ihe average current elfieiency in the deposition 
of spongy zinc by this method was about 00%, 
the power required w.-is somewhat less than 3 kilo- 
'^■^^W-bour.s per lb. of zinc dust. 'J'he efficiency 
of the latter as a precipitajit feu- gold and silver in 
cyanide s«>Iutions (detcrniined by Sharwood’s 
silver cyanide method ; this J., 1U12, 437) was 
74% as compared with 45% for the average grade 
of European zinc dust. — W. E. F. P. 

Zead-STnelting practice in the IbiUcd fiiaies. A. .S. 

I.)wight. Eng. and Min. J., 1916, 102, 671—677.’ 
Recent progress in lead smelting ha.s been prac- 
tically confined to the preparation and handling 
of the different components of the furnace charge 
with a view to effecting economy in labour and 
I improvement in furnace operation, 'i'he essential 
j features of the lead blast furnace have undergone 
I no appreciable change during the last decade. 

: A typical, modern, rect.angular blast furnace 
! will smelt about 250 short teas of charge per 24 
i houre (or about 4*5 tos per sq. ft. of area at the 
; tuyeres), the blast pressure being 30—40 oz., 
: and the chaive containing the fuel equivalent 
of 10 — 11% of fixed carbon, plus 3% of sulphur, 
i A .satisfactory roasting process for lead smelting 
I should effect a maximum elimination of sulphur 
! and leave the product in coarse form. The sulphur 
[ content of raw ore is readily and economically 
I reduced to 10% in the old .style of moclianically- 
! rdibled roasting hearth •, but the finishing roast 
; is best effected in Huntington and Heberhin pots 
! or on Dwight and Lloyd sintering machines, by 
! ,niean.s of which a coarse product (containing 
I ’2-5 — ^5%S) in excellent condition for smelting 
i is obtained. By the development of these modem 
I ro sting methods, hand roasting has been rendered 
I practically obsolete, and modern American 
' practice is based on tlie use of one or other of these 
: svstems for the desulphurLsatioii and cagglomeration 
! of all ore fines. A charge for sintering should 
I contain not more than 16 — 18% S, and, to ensure 
regular action by avoiding fusion, should be so 
compounded that the sulphide particles are in 
contact with others of a more refractory natur^ 
In some plants the Dwight and Lloyd and/or 
the Huntington and Heberlein systems are used 
for initial and finishing roasting, but two opera- 
tions are always nccos.s.ai'y to effect a sufficient 
reduction of the sulphur content ; sintered pro- 
ducte containing as little as 2-5%S have been 
recently obtained from raw ore by the employment 
of automatic apparatus in conjunction with this 
method of “double roasting.” The old Scotch 
hearth, fomierlv used to a coasiderabJe extent m 
lead smelting but practically superseded by 
modern roasting methods, has been recently 
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revived in modified form by W. E. NeiMiain and 
snccessfuUy employed in tUe treatment of ricb 
l^ld concentrates. — W. E. F. P. 

«o' 

Lead from brine leuehes ; EUelrolytic recovery of 

. C. E. Sims and O. C. Ralston, Amer. 

Electrochem. Soc., Sept., 1916. Met. and Chem. 

Eng., 1916, 15, 410^15. 

Experimexts have been made on the electrolysis 
of lead compounds, such as the sulphate and 
chloride, in brine solutions, and, considerii^ 
the cheapness of the leaching agent, the high 
electrochemica] equivalent of lead, and the high 
efficiencies possible, it appears that a metal of low 
value, such as lead, may be profitably electrolysed. 
Applied to mill tailings or a mine dump, a fair 
profit might be made, but a 10 % material could 
not be profitably worked with a mining charge of 
several dollars per ton added to the cost, although 
a lead carbonate deposit near the surface could 
stand a fairly considerable mining charge if a 
15 to 20 % ore were available. It is stated that the 
method will be found applicable to ores, such as 
many of the carbonate ores, obtained at points 
distant from lead smelters, too low in grade to 
ship and refusing to yield to gravity concentration. 


Mercury ores ; 
Landers. Eng. 


The rnneUing of — — . W. H. 
and Min. J., 1916, 102, 630 — 633. 


Little progress has been made in the metalluiOT 
of mercury since the introduction, in 1876, of the 
i^btt tile 'furnace which is still the standard type 
for the reduction of cinnabar ores ; but in view 
of the diminishing mercury content of the ores 
now mined in the U.S.A. (less than 1 % on the 
average during the last 5 years), wet concentra- 
tion is becoming more general. Continuous furnaces 
of soverat types, generally operated on the lime- 
kiln principle, are still employed with satisfactory 
results in the treatment of coarse ore, suggesting 
the practicability of briquetting the finer ores or 
concentrates as a preliminary to simil r treatment. 
Briquetting has been unsuccessful hitherto, owing 
to the lack of a suitable binding material. The 
binder should be free from substances wffich evolve 
hydrocarbon vapours on beating, since these 
cause trouble in the collection of mercury from 
the condensing system ; the use of oil fuel in 
mercury furnaces is attended by a similar difficulty, 
and the best results in all types of furnaces have 
been obtained hitheito by the use of wood fuel. 
The method of reduction in retorts is still pr^tised 
and will he probably further developed in the 
treatment of rich products from wet concentrating 
niUls. The use of multiple-hearth roasting furnaces 
for the treatment of cinnabar concentrates has 
scarcely yet passed the experimental stoge, but 
these furmces have proved more economicAl than 
the Scott type in fuel consumption, and by reason 
of their lower first cost .and greater facilities for 
control are likely to be still further developed. 
Owing to the high losses of mercury occurring in 
the tile furnace method of treatment (20% on 
comparatively high-grade, coarse ore, and up to 
40% on low-grade, fine ore), a wet process of 
extraction is desirable : and in the author's 
dpinion future developments will either take this 
course or result in the improvement of wet con- 
centration until extractions exceeding 90% are 
possible on the commercial scale. — W. E. F. P. 


Mercury ; Freezing point of . R. M. Wilhelm. 

U.S. Bureau of Standards. Sclent. Paper 
No. 294. J. Franklin Inst., 1916, 182, 525. 
UsiNO platinum resistance thermometers, cali- 
brated at 0°C., 100° C., and 444-6° C. (b.pt. of 
sulphur), the value — 38-87°C. was found for the 
freezing point of mercury. This is in very good 


^reement with the value, — 38-89° C., obtained 
by Henning in 1913 at the Beichsanstalt, Ger- 
many. — B. V. 8. 

Bismuth ; Pure . F. Mylius and E. Groschuff, 

Z. anorg. Chem,, 1916, 96, 237 — 264, Z. angew, 
Chem., 1916, 29, Ref., 458. 

Commercial samples of reputedly pure bismuth 
all contained silver, lead, and copper ; tin, nickel, 
zinc, and platinum weitf also present in certain 
cases. Samples of clecttolytic bismuth contained 
platinum and silver and traces of lead, copper, and 
zinc. The best method of purification was found 
to be crystallisation of normal bismuth nitrate 
from acid aqueous solul^ion and of the metal from 
the fused impure metah. The melting point of the 
purest bismuth obtained was 271° C., and the 
elcctric.al resistance of pure bismuth wire was 
1-20 ohms. — A. S. 


Secondary metah in the United States in 1915. 
AccoitDisa to a report by JT P. Dunlop, of the 
United States Geological Survey, on the 
production of secondary copper, zinc, lead, tin, 
antimony, and aluminium from scrap metal, 
sweepings, skimmings and drosses, the total 
value of the recovery amounted to more than 
8114,000,000, exclusive of the value of old iron, 
steel, platinum, nickel, gold, silver, and other 
metals. ,, , . . , 

Assuming that remelted brass had an average 
content of 70% copper, the total recovery of 
secondary copper was 196,187 tons, of whirii 
29,787 tons was recovered by plants refining 
primary metals and the balance by plants treating 
only secondary materials. Secondary lead re- 
covered in 1915 amounted to 78,900 tons. The total 
increase over 1914 was about 17,800 tons, and 
that of lead in alloys more than 10,700 tons. 
Secondary zinc, including that in brass, amounted 
to 92,575 tons in 1915; being equal to 19% of the 
production of primary spelter in the Gnited States. 
Secondary antimony production increased from 
2646 short tons in 1914 to 3102 tons in 1915, all 
but two tons being recovered in alloys. Secondary 
tin ret-tivered in 1915 was equal to about 24 "y of 
imports as metal or oxide, being 13,650 tttns as 
compared with 12,447 tons in 1914. The nida! 
recovered as tin was 52o0 tons and that in alloj b 
and chemical compounds, 8400 tons. The li-sttcr 
includes the tin content of products made tiom 
clean tinplate scrap, consisting mainly of tin 
chloride with some oxide, etc. Secondarv 
aluminium recovery in 1915 amounted to h.ilHl 
tons, as compaTvsl w-ith 4522 tons in 1914. Gf 
this 2800 tons was recovered in alloys, m.ainl.v 
92% aluminium and 8% copper. The inciyase in 
quantity of secondary aluminium in 1915 is 
to be due to the use of old castings in automolinr 
manufacture. 


notation [of ores ] ; Laboratory experiments on Iht 

. c. Y. Clayton. Bull. School of .Mines 

and Met., Univ. of Missouri. Vol. 3, No. b. 
Aug., 1916. 40 pages. 

3XPEKIMENTS Were undertaken to comp.nre llir 
■alue of diflercnt oils for flotation purposes under 
he same conditions. Those oils which n'e nwr 
ir less miscible with water (e.g., essential .ana 
line oils, cresol, wood creosote) seem to o*' . , 
lest in regard to frothing properties ; uiose in 
dve an ephemeral, small-Dubble froth . . 
leaner concentrate than oils which fonn a t 
tiff froth (e.y., fixed oils, coal tar, wo«l ta 
hough in the latter case the recovery ma> 
plater. To get a clean concentrate ii j 
.herefore be necessary to sacrifice recovery. 
lice versa. With a low-grade dolomitic laa , 
loal-tar creosote gave the purest aonce j 
Pb 74%), oil of cJove^givlng the highest cm 
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tion. With a zinc slime (Zn 1'75%) pine oil i>ave 
a 50% concentrate, a mixture cf creosote and 
icflncd tar a 40% product. Oils giving good 
flotation results were found to have a high di- 
electric constant. As the quantity of added oil 
increased above a certain quantity, the purity and 
iiuantity of concentiate decreased. The flotation 
,oncentrates submitted to screen analysis showed 
4 he largest proportion of gangue in the llnest 

Inaterial.-W. R. S. ^ 

Vew method for nmmring resisfiiiiii; of molten , 

' autteriois. Besultg for certain alloys, hiorlhrup 1 
and Sherwood. See XI. 

Hi/jh temperature heat developed during electrolgsis. 

^ Hering. See XI. 

Patents. 

Rniistina furnaces ; Mechanical . A.Zavelbevg, 

Pfohenlohehiitte, Germany. Eng. Pat. 12, 70S. , 
Sept. 4, 1915. 1 

Tni! air which is circulated through the hollow 
rie-arros and rakes to («ol them, is disch.'irged 
through outlet ports, inclined downwards, m the 
Lat faces of the rakes, thus coining directly in 
contart with material which has been broken up 
hy the rakes. — A. S. 

CiivolM and other shaft furies. J. A. Radons, 
Johannesburg, Transvaal. Eng. Pat. 14,20.), 
Oct. 7, 1915. 

1 tdbdlab air-blast heater fonns a continuation 
of the furnace stack above the charging floor, and 
.nmnrisea upper and lower headei-s connected by 
S heading pipes, with, baffles between the 
wall of the stack and the pipes. The air enters 
through the upper header, and the lower header 
communicates with down-take pipes connected 
with corresponding tuyeres.— \V. R. h- 


Tin from tinned iron-scrap ; Process of sc})nr(ili)i 5 

and ramming all the . R Marino, Ixmdon. 

Eng. Pat. 14,231, Oct. 7, 191-). 

The scrap is treated with a solution of an alkali 
bichromate in hydrochloric acid.— W . K. b. 

.Soliiering of aluminium or atumhiium utloi/s. 

\V. oWnd, II. G. Grinlinton, and Overenil 
Aluminium Soldering Processes. 1 W., Auckland. 
N'.Z. Eng. Pat. 17,118, Dec. 0, 19lo. 

The surface of the aluminium is prepared, prior 
to soldering, bv heating it and applying a flux 
of stearic acid and then an alloy of tin and zimc 
The temperature is raised to melt the alloj. and 
the heating maintained whilst Ihe siiriace of the 
alummium is gently rubbed by ^ special too com- 
prising a strip of zinc. The molten alloy i • 
tributed. and the coating cf oxide on the surface 
of the .aluminium is acted upon by the tool, Ihn.s 
causing the oxide to separate from the irietal .iiui 
mix with the molten aUoy. The f ‘i™ “ f 
on at, or above, the temperature at whnh the zinc 
is melted, and the surface of the ahnmmum heOTiiics 
covered or alloyed with a coating consKtrog 
pracUi-ally wholly of tin, the surplus alloy being 
wiped oil. The heating of the coateil alunumnm 
is continued, and an alloy of tin and 
applied, using stearic acid as a flux, the p - 
pared surfaces, covered with the alloy of tm > 
oadinium, are then soldered or sweated toget le . 
with the use of stearic acid as a flux, H. rs. 

Oii flotation; Process of and apparatus for the 

separation of metatliferous parltrlcs oy ■ 

MetaUurgical Co. of America, ^ew York, 

Assignees of D. F. Haley, Wallace. Idaho, 

Eng. Pat. 100,637, Slav 9. 1910 (Apph Am "b-’8 

of 1010), Under Int. Conv., June 1.191.). 

The ore pulp U mixed with oil, or oil and air, 
and discharged downwards- in the form of a Ft 


of high velocity on to the surface of a conlined 
body of liquid of relatively small volume, §o a.s to 
aerate the pulp .Tud fonn a froth as a result of the 
splashing ju-tioii. The froth ami liquid overflow 
into a flotation box where the froth is skimmed off 
hy a slowly- rotating scraper. The colloidal and 
slimy gangue matter just below the froth is removi'd 
separately through an mljustable outlet ; the 
tailings are discharged through a valved outlet 
at the bottom ol the box. — W. It. H. 

Ingots and castings ; Prodtiction of . Sir W. G. 

Acmsti-ong, .Whitworth and Co., Utd., Newcastle- 
upon-Tyne, E. F. Law, Alancheifter, and C. P. 
.Nandberg, Ijoudon. Eng. Pat. 101,6.50, Feb. 7. 
1910. (Appl. No. 1810 of 1916.) 

In onler to keep the ingot molten and prevent 
piping, blowholes, and segregation, the mould is 
provided at the bottom with a loose electrical 
contact ilevice, and an arc is produced between 
j Ihe top of the casting and an electrode^abm-e it. 

I Sitcer and gold ; E.rlraeHon of silver, or — — from 
I ores. J. Y. Johnson. I/ondoii. From 51. H. 
Caron, Wellevrcden, Java. Eng. Pat. 101,665, 
Apr. 10, 1916. (Appl. No. .5219 of 1910.) 

SiLVEK or gold ores containing manganese dioxide 
are siibjecteil to a reducing roast preparatory to 
amalgamation or cyaniding.— W. I!. 8. 

Heal treatment [of 

Pliiladelphia, U.S..A. Lug. Pat. 100,679, 5Iay 3, 
1910. (Appl. No. 6650 of 1916.) Under Int. 
Conv., Juno 15, 1915. 

A THEUMO'COUPLK or oibei* hoat-responsive device 
I is placed within the furnace chamber m which the 
I metal is heated, not necessarily m (contact with 
' the metal, and a lomperatiire-tunc curve is plotted. 
The critical ranj^e of the metal is iniUcateil by 
al^rupt changes in the direction of Uio curve. It 
is thus possible to control processes of heat treat- 
ment involving the heating of 
above the critical range, and the , 

operation may be omitted. The process is based 
on the fact that although the tEenno-coupk, even 
it ill ilirect contact with the outer surface of the 
metal, docs not regfeter the tnie temperature o the 
metal unless the latter he kept at a 8'^" 
perature for a considerable tune, yet the eritiial 
S or range occurs at the same tune on the 
rmperature-lme curve of the 
comile as on the corresponding curve of a thcimo 
ronnlniaml at any point within the mass of 
metal. *Thc thermo-couple need not he c.*brdtMi. 


294,287, Feb. 5, 1916. 

THE alloy is melted in "Tte 

part of a alternately opened and rWd, 

an opeiung which is The molten 


anopemugv , 

in rapid succession, > going and through a 
alloy flows Pjl^^sh ^ ^ P |ij(,ijarged into 

short comiectiiig tube ami 

l^this^ctort and the vapour passe., 

to a conden-ser.— A. S. 

J J W J. Boudwin, Assignor 

Ctossi/ier n«d Co., Salt lAke City, 

to The General Engmeoni^j^^ 

Ijt-fth. tl*' ' ., .TO IQIfi, 

Date of nppl-, 

1,10 T A Janney, Gar- 
Orc-foncr.dm(i«!? f,,oi 053, Oct. 10, 1916. 

field. Utah. U.S. 1 at. L- 
Uate of appl., Apr. 23, tel 
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CSl. XL— ELECTRO-CHEMISTRY. 


[Nov. 80, 1916. 


SimuUanwus purijuioiion, desiccationi and con- 
ceriration oj [blast-furnace] gases. Ft. Pat. 
478,260. See 11a. 

Apparatus for drying bricks, ^artificial stone, and 
ores by hot waste gases and hoi air, Qer. Pat. 
294,014.- See IX. 


XL— ELECTRO-CHEMISTRY. 

Molten materials; New method for measuring 

resistivity of . Results for certain alloys. 

E. F. Northrup and R. G. Sherwood. J. 
Franklin Inst,, 1916, 182 , 477 — 509. 

A DESCRIPTION is given of two t^es of a “ r^ist- 
ometer ” which is inserted directly into a consider- 
able mass of the molten material whose resistivity 
it is desired to measure. Tungsten or molybdenim 
wires are used both for current and potential 
terminals. The latter, which serve for measuring 
potential drop when current is passed through the 
“ resistometer,'* are arranged so that the distance 
between the points is constant. The cross-section 
and length of the fluid-column of which ^ the 
resistance is measured are thus made invariant. 
The constant of the “ resistometer ” is obtained 
by measuring the resistance when pure mercury is 
taken. The temperature of the column is 
measured by a thermo-couple. Alternating cur- 
rent must be used for the measuring current to 
avoid difficulties arisiiw from parasitic electro- 
motive forces and currents. These become so large 
and erratic above 500” C. that accurate measure- 
ments become exceedingly difficult when direct 
current is used as the measuring current. A 
specially designed alternating-current galvano- 
meter is psed, and resistivity readings are made 
directly in microhms per cm. cube with a Kelvin 
double-bridge. Resistivity-temperature curves for 
several metals and alloys are given, a common 
cluiracteristic being their linear character for the 
molten materials. The curves obtained with 
different bismuth-tin alloys in the molten state 
have approximately the same slope, and a linear 
relation exists betw’een the resistivity of these 
alloys and the percentage of grm.-atoms of each 
constituent. — T. St. 

Electrical conductivity ; Chemical composition 

versus . C. G. Fink. Amer. Chem. Soc., 

Sept. 28. 1916. Met. and Chem. Eng., 1916, 15, 
464 — 465. 

From observations made on a black metal pow'dcr 
(tun^ten), a white insulator pow'der (thoria), and 
mixtures of these, which were pressed into rods and 
heated to 1600” C. in a “tungsten hydrogen 
furnace,” it is concluded that the electrical con- 
ductivity of a substance is dependent upon the 
shape and distribution of the component grains or 
particles and upon the presence or absence of tWn 
films of secondary material enveloping such grains. 
On this basis the comparatively high conductivity 
of gels containing omy a trace of conducting 
material is explicable ; and also the marked 
difference in resistance between, for example, two 
samples of commercial copper of identical com- 
position but having the impurity uniformly dis- 
solved in one case, and forming a film (“ cement ”) 
around the grains of the pure metal in the other. 
The high resistance of such films of copper sul- 
phide, oxide, or arsenide would account for the 
hi gh resistivity of conper containing only traces 
of these impurities. — W. E. F. P. 

High temperature heat developed during electrolysis. 
C. Hering. Amer. Electrochem. Soc., Sept., 1916. 
Met. and Chem. Eng., 1916, 16, 4.54 — 455. 
When the current density on a cathode immersed 


in certain aqueous electrolytes is increased 
sufficiently, the cathode becomes red hot and may 
even melt. In the present experiments a lead 
anode was employed with a small cathode of thin 
sheet iron in an electrol 3 rte of dilute sulphuric acid 
{sp.gr. 1*2), the cathode being gradually raised 
until the high temperature effect was produced 
and then slowly lowered again in the electrolyte. 
Though temperature condition was found to per- 
sist^op a depth consicb^bly greater than that 
at which it was firs^wanew durii^ the raising 
of the electrode. The red-hot period was suc- 
ceeded by a stage in which the cathode was 
enveloped by a blue, hissing film which, as the 
lowering proceeded, bj^ke suddenly, thus causing 
the surface of the cath^e to be a^ain wetted £ind 
the normal conditions of electrolysis to be restored. 
Durii^ the heating period, globules of black, 
brittle material were formed on the cathode— 
presumably black iron oxide formed by trans- 
ference of oxygen across the gas film throush 
which the passage of the current appeared to take 
place by arcing. The surface enei^ developed 
on the cathode during the first and second stages 
of heating and at the final breaking of the film 
amoimted to about 370. 250, and 120 kw. per sq. 
ft. respectively ; 370 kw. represents a rate of 
surface heating about 440 times that obtained 
in ordinary boiler practice, and is much higher 
than that obtainable by a blast flame. The surface 
hardening of steel objects by this method, a1thcu':h 
impiacticAble at the voltages used (up to 120) 
owing to oxidation, might be possible with inoie 
rapid heating at higher voltages ; and the method 
m^ht be employed, for example, in alloying a 
metal surface with another metal plated upon it. 

— W. K. F. [\ 


Chemical reactions under the influence of the ekciric 
discharge in an atmosphere of an inert gas. P. 
Skaupy. Ber., 1916, 49 , 2005 — 2006. 

It has previously been shown that a separation 
of the components of gaseous mixtures can be 
effected by means of a direct current in a discharge 
tube (this J., 1916, 1068), and it is now found that 
by s imila r means the components of dissociable 
gaseous compounds, such as aluminium chloride, 
can be completely separated and either deposited 
or led off from the neighbourhood of the electrodes. 
By carrying out the discharge in an atmosphere 
of an inert gas, such as helium or argon, lower 
potentials can be employed, and the electrodes 
can be protected from the action of the reading 
materials by restricting the latter to the middle 
portion of the discharge tube, and separatinL; the 
reaction products, e g., by condensation, before 
they reach the electrodes. By a further application 
of the method certain reactions can be bn'usht 
about under the influence of the discharge, oithor 
direct or alternating. Thus if hydrocarbon vapours 
are into the tube, polymerisation, without afiy 
trace of carbonisation, occurs with ennsiderabift 
reaction velocity, and carbon-containing 
or vapours mixed with nitrogen are converted into 
organic nitrogen compounds. — 0. F. M. 

Patents. 


Electrolytic cells [for decomposition of waicrY !• 
Churchill and C'o., Ltd., London, 
Geeraerd, Oldham. Lancs. Eng. Pat. 

May 11, 1916. (Appl. No. 6735 of 19U>.) 

The sides of the cell are used as electrodes, and, 
in place of a diaphragm, two series of 
imposed vanes of non-conducting matcnai 
placed close to, but not necessarily 
faces of the respective electrodes, and 
thereto at a suitable angle in order to defle<.fc 
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cas towards the electrode at which it lil>cratefl. 
The gas passes either through the narrow passageg 
between the extremities of the vanes and the 
electrode, or through vertical grooves in the 
electrode to the respective recavers for the 
hydrogen and oxygen.—B. N. 

Ozone ; [Electrical] appamtm for producing . 

.1. Steynis. Fr. Pat. 478,133, July 17, 1914, 

(jciNOENSATlON of moisture on a high-tension 
apparatus for the production of ozone Lg prevented 
hy enclosing the generator, the refrigerating 
apparatus for drying the air to be ozonised, and 
the transformer in^^an air-tight, heat-insulated 
chamber filled with dry air. The movable elec- 
trodes and dielectrics may be romoved fi-om 
the generator, without removing them from the 
chamber.-B. N. 

PuTTiaces ; Meihod and ■ apparatus for treating 

maieriala in ciednc . Soc. Anon. 

lurgiQue “ Procdd4s de Laval.” Fr. Pat. 
478,940, June 7, 1915. , 

U.S. Pat. 1,106,202 of 1016 ; this J., 1916. 1068. 

Electric furnaces ; Treatment of materials in . | 

Soc. Anon. M^tallu^ique “ Proc(^d(is de Laval.” 
Fr. Pat. 478,941, June 7, 1915. 

Ske U.S. pat. 1,160,244 of 1915 1 this J., 1916, 259. 

Prodwcfion of cuprous oxide ekctrolylic.alhj. Eng. 
Pat. 14,310. jSecVII. 

Vremration of aluminium nitride in electric arc 
furnaces. Addition to Fr. Pat. 465.807. Sec VII. 

Electrolytic manufacture of causlic potash . Fr. Pat. 
478,371. See \ II. 

Xn.-FATS; OILS; WAXES. 

Hav liver oils. M- Tsujimoto. Koiyo Kwagaku- 
').asshi (J. Chem. Ind., Tokyo), 1916. 19, 833-811. 

Oils extracted from the livers of five species of 
Japanese rays gave the following values - 


cation value (P), and the iodine value given 
hy the expression ; 

(n;— l)/(n;^ + 2) x 100/d? = 

33-07 ^ 0-00075/— 0-0l375r-f0-002(l— 15). 

Extracted soya meal poisoning. See XIXa. 

Patrsts. 

Glycerides ; Process of saponifyin/j • Process 

of producing fatty acids and manufacture of soap 
and candles therefrom. S. U. .S. Dicker, London. 
From The Ueuter Process Co., Chicago, C.S.A- 
Kng. Pats, (a) 9393 and (n) 9394, June 26, 1915. 
(a) The glycopicles are fr.actionally ^saponified by 
boiling with sulphonic acids, such as TwitcheU’s 
reagent (Png. Pat. 47-11 of 1898 ; thLs J., 1808, 588), 
the discoloured fatty acids being removed after 
each stage, and only the watery portion roturned 
to the saponifying vessel for the next boiling. In 
this way a much whiter product is obtained. (B) 
The pwa-ess claimed in (a) is adapted to the pro- 
duction of fatty ac-i(b in accordance ^s•ilh Eng. 
Pat. 10,199 of 1913 (this J., 1914, 603); Sapomfio- 
ation is ettected by means of an organic catalyst in 
the absence of air, while impurities are removed 
between the successive boilings. Soap, candles, 
etc., made from the resulting fatty acids are not 
discoloured by exposure to air and sunlight for 
10 days. — C. A. M. 

Catalysts [for hydrogenaling oils] ; Preparation (A 

. E. 13. Higgins. Liverpool. Eng. Pat. 21,041, 

Sept. 17, 1913. 

Fatty acid salts of nh-kel, cobalt, iron, 01- copper ■ 
aro heated in an inert niedium, such as a fatly 
oil, until the mass blackens. Tlio process is pre- 
ferably (^api'ied out in a vessel from which air is 
excluded, e.g., by pas.5ing a .streaiii of a gas such 
as nitrogen or carbon dioxide through the mixture. 

— (;. A. M. 

J'khoils; Process for deodorising 0. Wdss, 

j lilchenbaoh. tier. Pat. 29L13b, June 0, 1J13. 
1'iiF oil is heated at about 200° 0. at atmosidiorli! 

, pressure and subsequently treated with sfc<am 


Ciiitiir iidi, 
xcMci/ehi. 


SpKr. at 1574*0. 

Arid valiie 

Saponlf. value! ..... 

Iodine value (Wij«) , 

Ref. index at 20* C. 

Biityrorefractometcr, . 

I’nsapdnif. matter, per cent. 

Melting pt. of fatty acids, “6 

Polybromidea of fatty aci<U, iwr cent, 
br pontent of polybromidea, cent, 


20" V. 


0- 0-267 

2- 6B 
182-81 
188-67 

1- 4325 
87-3 

3- 15 
34—35 
60-20 
70-03 


r;\y, 

R/yrr 

lemjei- 


0-0329 

2 - 0 -’ 

182-69 

200-06 

1*4843 

90-4 

S-ll 

28—29 

65-23 

69-97 


“ T'chiwa 
Viscobulns 

gOti'Hhif!. 


0- 93-2t 
2-36 

179*36 

192-54 

1- 4826 
87-5 

2 - 00 

62-96 

70-36 


Stingray, 

i 


0- 0316 

1- iJ 
183-10 
]84'50 

1- 482T 
87-6 

2- 94 
34— ;‘.5 
63-08 
70-7'J 


ruy, 
37 iHiiMiK 

lubin. 


0-D20;1 

0- 83 
175-I8 
138-08 

1- 4773 
78-2 

4-4T 

above 37 
3.3-51 
68-87 


The polvbromides (insoluble in ether) turned hla4^ 
Aud decomposed above 200° C. The ^ 

^ble matters were crystalline and semi-soud. lne> 
contained cholesterol, but were free from the 
liquid hydrocarbon found in shark oils (this - •* 
'910, fiOlt, 1121). The characters o{ the liver oils 
ftoni tlie common ray, “ uchiwa-zjimO, .-iim 
stiiig-rav resemble those of shark liver oils oi iiiKO 
?p gr., such as the liver oils of the dog shark, 
nottimer-beaded shark, and angel-flsh. — C. A. M. 

Oils and fals ; Relation beiiceen the most imporUinl 
l^ysical and chemical cmisianta 
Backer. Chem. Weekblad, Iflltf, 13, Sal— !'*“■ 
■T- Chem. Soc., 1918, ItO, ii., ^43. 
f'OK oiU and fats composed solely of mixtures of 
S'ycwyl esters of saturated and unsaturated 
mono-carboxylic acids, the relation between the 
teftaetive index In), the density Id), the sapouih- 


in the urcsence of basic substances, espocWl^y 
in colour than the original oils.- A. S. 

See VI. 


XII1.-PAINTS : 


PIGMBMTS ; VARNISHES ; 
RESINS. 

TnTH,i'^shiltainedf^^^^ 

1 
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Ci.. XIV.— INDIA-RUBBER j QUITA-PERCHA. 


[Not. 30, I9l6. 


price M.90 per 100 kilos, (about 4id. per lb.). 
iTie resin obtained from sulphate-cellulose waste 
lyes b light brown, but gradually darkens on 
exposure to air until ultimately it becomes black. 
It has an unpleasant odour and has no dr5iDg 
properties. It contains fatty acids, a yellow 
colouring matter, and resins, and may be used in 
soap manufacture. The resin from sulphite-pulp 
waste lyes has a high sulphur content. It has an 
unpleasant odour, hut, unlike that from sulphate 
lyes, is soluble in water and has drying properties. 
It is not suitable for soap manufacture, but may 
find application in the varnish industry a-nd in the 
manufacture of adhesives. The crude resin may 1^ 
refined by dbtillation, by boiling with sulphuric 
acid or with a strong solution of sodium chloride 
and milk of lime, or by saponification. Bleaching 
is best effected with bleaching pow'der. The crude 
resin may be used in the preparation of wagon- 
grease, lubricants for driving belts, and bird- 
lime. — A. S, 

The resin of coniferous woods, and deresinifieation 
of wood pulp. Sieber. See V. 

Patents. 


Phenols and aldehydes ; Condensation product frm 

. W. Reeser. Fr. Pat. 479,319, July 20. 

1915. Under Int. Conv., July 29, 1914, 
Condensation products are prepared from a 
mixture of oils or fats with aldehydes and phenols, 
which is treated with alkali in about twice the 
proportion required to saponify the fats : or a 
mixture of about equal quantities of oils and 
resias (preferably colophony) or of resins alont; 
(preferably in half the molecular proportion of 
the phenols) may be used instead of the oil or fat. 
^ — C.A.M. 

Cellulose esters ; Varnishes with a basis of , 

L. Clement and C. Riviere. Fr. Pat. 479,387, 
July 2fi, 1915. ; 

Ethyl acetoacetate and methyl acetoaeetate are 
employ^ as the least volatile constituents of 
solvents for cellulose ^ters, particularly cellulose 
acetate, to prevent deposition of moisture and 
precipitation of the ester during the drying of 
the vam^. For example, a varnish composed 
of cellulose acetate, 16 gnns., acetone 40 grmg., 
alcohol 25 grins., benxene 25 grms., and ethyl 
acetoacetate 10 gnns., dries in air to a bright 
transparent film. — F. 8 p. 


Coloured lime and process of nrodueing same. | 
G, 1. Keck, Sprim;field, Ohio, u.S.A. Eng. Pat. , 
101,514, Apr. 13, 1910, (Appl. No. 5425of 1916.) 

Quickume is slaked with a quantity of coloured 
water sufficient to hydrate the lime and leave it 
Ah a dry, uniformly coloured powder suitable for j 
WAll paints, etc., or the quicklime may be mixed j 
•#ith colouring matter before the addition of the | 
water. — C. A. M. 1 


Zinc while ! Process of manufacturing . T. 

Seirensho, Ltd. Fr. Pat. 479,014, Aug. 28, 1915. 

Zinc hydroxide is precipitated from an aqu^us 
solution of zinc sulphate by means of milk of lime, 
in presence of sodium sulphate or a mixture of 
sodium sulphate with chhu-idcs, and the prc<-ipitate 
is filtered off W'hile the calcium sulphate still 
remains in the form of a supersaturated solution, 
and is subsequently converted into zinc w'hite. 

-C.A.M. 


Coumurone resin; Manufaeiure of hard, pale- 

eoloured . F. H. Meyer, Hannover-Hain- 

hoU. Ger. Pat. 294,107, Feb. 1, 1916. 
Solvent naphtha is polymerised in the usual 
manner by treatment with ac’id (compare Ellis 
and Rabinovitz, this J., 1916, 1025) and then 
vi^rouaiy agitated with a slight excess of pow dered 
alkali or alkaline-earth carbonates, preferaljly with 
addition of a small quantity of sodium or barium 
peroxide, until the acid is completely neutralised. 
The liquid is separated by decantation, fillration, 
or centrifuging, and volatile constituents removed 
by distillation. — A. S. 

Sizing of wooden articles ; Waterproof — H. 
Grunewald, Hanover. Ger. Pat. 293,365, Nov. 
8, 1914. 

After applying the size, the arti(des are immersed 
in a bath of formaldehyde for at least 1 2 hours and 
then dried. -A. S. 


Ultramarine; Manufacture of . (icbi*. Vossirn. 

Aachen, and L. Bock, Bad Bornbeig-Kirdort. 
Ger. Pat. 203,810, Mar. 25, 1915. 

Sulphur contaminated with lar, ns obtained 
frcmi spent oxide? frem gas purification by cxtiue- 
tion, distillation, or the like, is used in the manu- 
facture of ultramarine, — A. B. 

Condensation products [from phenols and foi-maUle- 
hyde^ and method of manufaciuring a substance 
capable of replacing ivory, mother of pearl, 
celluloid, etc., and Us applicaiio7i8 in dentistry 
and industry. L. Eilertsen. Fr. Pat. 478,881. 
May 13, 1914. 

Phenols or their homologues are fused with a 
substance capable of yielding formaldehyde 
(triox yincthylene), 1 to 10% of a base (soda 
, solution) is added, and then an acid to effect the 
final condensation, which takes place fvUhout 
elimination of water or separation of the con- 
stituents. The use of phosphoric acid, alone ur in 
admixture wiHi other acids, gives a white trans- 
lucent product, while alcohols and esters (notably 
amyl alcohol and amyl acetate) insoluble in water 
but capable of dissolving the product, may be 
introduced to increase the transparency. Colour- 
ing matters may also be incorporated. The 
product may be moulded, with or without pressure, 
and in dentistry may be used for artificial teeth 
and plat^, and for stopping teeth. — C. A. M. 


XIV.— INDIA-RUBBEB ; GUTTA-PERCHA. 

lliMer latex ; Trealtnent oj with sotUim 

formaldehyde hydrosuiphite. A. Dubnsc. tarmt. 

<-fc GuUa-pert'lia, 1910, 13, 9031 — 903i^. 

It is doubtful whether the small quantity of 
sodium bisulphite used in order to pioilun; pali: 
rubber from Hevea latex is sufficient to des'™) 
the colour-producing enzymes, as suggesteit ay 
Beadle and Stevens (this J., 1915, 1 101), lad "a™ 
can b« no doubt that the small quantity oi 
colouring matter already formed is bleac leil nj 
the sidphur dioxide liberated in presence ut iucib 
acid. Strongly coloured rrSpes can be decoloi isw 
by the action of hot or cold solutions of sodii m 
formaldehydeaulphoxylatc, especially ■'J 1’^^'^ | . 
of a small quantity of bisulphite, .m l th ' 
the former substance and its congeners lui' 
commercially as Rongalika or 
preference to bisulphite is suggested, 
of these substances is at once reducing, as d 
sulphites, and antiseptic, as aldehyde j ’ 

Ileveu latex ; Distribution of uilroyen in 

and serum of- on coatiuUthon with fl 

Mid. B. J. Eaton and i\ W. F- „! 

Bull. Fed. Malay States, 1916, .luO do ■■ ^ 

Latex was diluted with water until it 
1-6 lb. dry rubber per gallon. One ga** 
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diluted lat«x was coagulated witL q .. 
solution of acetic ae.iZ^nd thr^aLluu, „ “ ?"» 
in the serum OTernigM. 100 nartfhv i ■^.**^* 
latex (containing 011% N) ?* 

of wet coagulum. containing 0 15 o/“n*^^ 
parts of serum containing O-OcVn" S, rn‘‘i 
fhe mtiogen content of the seinf iell to 0 0 
whdst m 0 weeks that of the coa-rnli.r,. * ii , 

0 78 to 0-28%, calculated on df"e “eoa^,™"> 

The greater part of this must have disanne^ie i™' 
^eous form. Sheet and crepe preparedTr the 
day loHowing coagulation contained rcsnectiv i 
OviS and 0A0% mtrogen. In the partX dS 
coagulurn the nitrogen is ilistrihutod umfonnte 
through the mass, except in the skin, where Si 
to drying of the coagadum and exuded serin thi 
proportion was found to be about, ’ 

Jrcat (0-.'i2%) as in other paite of thc^lb 
012%) The rough scales of dried i"' 

removed from the surface before analysis.— K.WL 

“ CoogiMifflfe* ” ; a new coagulant. B. J. fiaton 
Agric. BuU. Fed. Malay tjtates, 1910, 4, ;i65-~^^5o; 

■' COAGULATEX,” advertised as a substitiito for 
at of «P-^- 

1 4075 at 15 C. It consists essentially of sul- 
phuric acid, of which it .contains 50 » ' v—ao/ 

of ordinary concentrated hydrochtoric acid iva.? 

examined, together 
with.2-.i % of a wlute crystaiUne residue, probablv 
consisting of acid sulphates. The value of tlS 
product as a coagulant depends entirelv on the 
sulphuric amd present, and it is therefore not a 
desirable coagulant. Its price also compares 
unfavourably with that of sulphuric acid.— E.W.L 

' I 

Patents. ! 

Rubber and mbb^-like materials ,■ Process oj treating \ 

— — j J' Mellersh-Jac^ksoii, Ijondon. Froni ! 

Rubber Regenerating Co., New York Ene ^ 
Fat. 12,943, Sept. 9, 1915. I 

SEEU.S.Pat. 1,1,58,843 of 1915; this J., 1915, 1201. ! 

Plastic and UJee materials [c.g., raWiC)'] ; Ratter i 

apparatus tor masticcilhnj and for other - 

inirposes. J. H. Nuttal'l. Ma nelicster. L’.S. ■ 

Feb' Ub'l915^’ ^ 


nes 


Smmted to’‘§o’o*7 “to '^“'***a 

18,000 tons ^ <lccrea8e of about 

- attributed to dXSfti^lt ifeatijo 

’ 'u^lnei. '' 

I.’atkxis. 

H AS / ronre^sion of into leather. 

13ec. 0, rnsr*^’ Fat. 17,137, 

'veatwiont, the hides 
alkali silk'Ato^or f 

aluminium silicate s,X 1 “ntammg colloidal 

or other silicmi a, si • ' ‘;"“o'''al sUicic acid, 

addition o'iXd'LmlhloX "rt? 

to Eng Pm “00 Toil'' ti"'" I™” Aid™ 907 : 
ro nng. 1 at. 100,10.1 ; this .1., 19 IH, S54.)— C. A. m! 

f ''““'"l/ars and formaldehyde ; 
ZmUlfromJL Produofs [fonninp 

hVrbstoff i- PautscIi-KolomaleGerb- und 
tiar. Fat. 293.800. 

One part by weight of salicylic or cresotic acid 
S'‘“ toinialiiehvde in presence of 

acbiThe ^-1* ''f conccntrateTsuiphmp. 

aHoi’/^Th^’‘n'"'? prevent sufpliw- 

fa“uable'&“„fJ“‘'“‘^Xl"r 8,“'“ 

M/l/ier subsHlulcs; Prod it, -lion of F Ups- 

zaros, Budapest. Ger. i'.at. 20.3,75!', June 10. 
lyu. l-n<l<.*r .Int. Conv., Jan, 24, 1914. 

A.nimai, fexl.jle lil.i-e.s are (realed first in dilute 
sulpliuric ai-id or the like, heated nearly to boiling, 
and then m a mixiniv of glue, rosii'i, Venetian 
turpentine, and galena, the spi'eilic gravity of 
wtiicli is (he same as that of tlici fUiros and which 
IS also hea.(o,l nearly to boiling. The product 
remains jilastie for a time but subsciiueni Iv sets 
and becomes waterproof, — .1. S. 


See Eng. Fat. 22,105 of 1914 ; flits J., 1910. 371. 

Ehwiic material for use in tyres and other objects ; 

Irorcss for the munufaeturc of , M. Barri- 

celli. Bygdo, Norway. L'.S. I’at. 1,200.290, 
Oct, 3, 1910. Fate of appl., July IS, 1914. 

•She Eng. Fat. 17,242 of 1914 ; ibis .1., 1910. 200. 


XV.-LEATHER; BONE; HORN; GLUE. 


'^(wnhi'j and wattle hark e.virad indnstrieH /« South 
‘‘‘/'’ica. Board of Tra«lo J.. Nov. 2, 


present about twenty tamieries in 
v?n ^uth Africa, mostly in Cape Tto- 

k output of leather from these tA'umeries 

js now valued at over £500,000 anmiallv ; in 1014 
Wi £200,000. A mlain ‘ainouni of 

exported, and during this year sabout 
THa ^ been sold in the United Kins^doni. 

bark of wattle bark oxtrart from 

firm Natal has now oominenced : one 

secotiJ 60 tons of gr«.'eii bark daily and a 

within expecta to commence work 

months. The first consignjuent of 
^ has already been sent to I he United 


Lf'i/thrr and p/W«<7,s resemhUiK/ (caffier ; Mauu' 
fttrlare of . .Spallt tiolz, Leip/.ia, ami K. 

llariUL'yAssIfiiKH'to Anhvflat-Jjeder-WeikeA.-G 

llrrsfebl, Gemiaiiy. (.1.8. l^at. 1,200,UG, Oct !! 
1910. Bate of appl., Bee. 19. 1912. 

Skk Ger. Pat. 27:!,().->2 of 1911 ; this ,1.. 1914, 759. 

(t'lae and Uw fU:e : Proce-fis of mnlcltu/ . ^V^ M. 

Gi’osvenor, I'iilgewood, N.J., .Assignor to Perkins 
Glue Co. U..S. Pat. 1 . 2 nn. 4 S.s, Oct. 10, 1910. 
Bate of Jippl., Nov. 2.5, 1912. 

Skk Aihlitioii of .Ian. 11. I!l!9. In Fr. Pat. 439 297 
of 1911 ; this J., 1913, TUI. 

Condensation prodnds [from phenoU and form- 
aldehyde} ana method of man ufacturing a substance 
capable of replacing irorg, mother of pear/, 
celluloid, etc. Fr. Pat. 178,881. /S'ec XIIl. ‘ 


XVI —SOILS ; FERTILISERS, 

Chalking : a useful Improveiucjil for clays overlying 
the chalk, R. J. Russell. J. Board Agric., 1916, 
23, 025—032. 

The old practice of sinking chalk pits and spreading 
the chalk over the surface of clay land has not 
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be«n common of recent years owir^ to the fact 
that stable manure, artificial fertilisers, and ground 
lime have been more readily obtMnable, but 
ei^rience has shown that better resulte are 
oqnined with chalk. The essential feature of the 
method is that the chalk is dug out from the field 
to which it is to be applied. From 60 to 60 loads 
(a load is about 20 bushels) of chalk is spread 
over each acre and the dressing usually lasts for 
25^ — 40 years ; the annual loss is about 1-5 load 
per acre. The chalk dressing renders clayey soil 
more porous and draining is facilitated, the soil is 
easier to plough and work down to a fine tilth, and 
yields better crops of clover and barley. 
Swedes and turnips are less liable to “ finger-and- 
toe ” disease when grown on chalked land, but 
winter oats and potatoes do not give any extra 
return. — W. P. S. 


Silwa ; Quantiiaiive deie}mination oj ihc — — in 
sotfs. B. von Horvath. Z. anal. Chem., 1916, 
55, 513—536. 

The estimation of the amorphous silica set free 
when .a soil is extracted with hydrochloric acid iS 
usually performed by digesting the insoluble 
residue from that extraction with alkali hydroxide 
or carbonate solution, treating the filtered solution 
with hydrochloric acid, evaporating to dryness, and 
weighing the separated silica. Theoretical con- 
siderations having cast doubts upon the validity 
of this general method, six w ell-known modifications 
of. it were submitted to a thorough invest^ation. 

selected soil was digested with hydrochloric 
acid (sn.gr, Mlo) at a raised temperature for 6 
days, mterod off, washed, and dri^ at 100® 0. ; 
■Wim. portions were then taken and treated in 
si&er dishes on the water-bath with 100 c.c. of the 
selected solvents, which consisted of aqueous 
solutions of sodium and potassium hydroxides and 
carbonates, and also of diethylamine. The results 
obtained were very discordant, the extreme 
variation bein^ 60^, It was found that the 
amount of silica dissolved depended upon the 
nature of the dissolved alkali compound, upon its 
concentration, and on the time of action : upon 
the temperature during extraction, and on the 
temperature to which the original soil, or its 
HCl-extract, had been .subjected ; upon the size 
of the soil particles, upon the amount of agitation, 
and upon the ratio of the amount of soil to the 
amount of solvent. All the methods investigated 
had the defect that the alkaline sol ition dissolved 
not only the lilica liberated by hydrocliloric acid, 
but also that derived from other sources. The 
greater part of the excess silica found I'esulted 
from the action of the solvent solution upon 
silicates, a small quantity came from quartz 
particles, and a very small quantity from the 
ordinal amorphous siuca of the soil. The amount 
of liberated silica found by these methods varied 
with the conditions under which the soil was 
treated with acid, i,e., with its concentration and 
with the time of action. It is possible that the 
use of weaker bases, e.g., certain o^anic bases, 
would give more reliable results. — E. H. T. 


}^»phoru8 compounde of the soil ; Readion between 

‘iAilute acide arid the . E. J. Russell and J. A. 

Prescott. J. !!igric. Sci., 1916, 8, 65 — 110. 

DETERM1NATION8 of the amounts of phosphoric 
acid removed from soils by the action of dilute 
acids afforded new evidence that the soil cannot 
be regarded merely as a collection of inert matter 
containing small quantities of soluble constituents. 
50 or 100 portions of five different kinds of 
soil were digested with 1 litre of dilute acid at 
23® C. for a definite time, and the dissolved phos- 
phorus compounds wefe then determined. In 


every case the amount so extracted was found to 
increase continuously wifh the concentration of 
the acid, the increases being neariy proportional 
to the concentration. All ihe dilute acids used, 
when of equal concentration, gave extraction 
curves of the same type, but the amount of action 
was less ivith the strong acids than with citric or 
oxalic acids, and it was not proportional to tlic 
time. Using acids of N/20 — N/IO concentration, 
it was found tMt the amount of phosphorus 
compounds extracted diminished with the tunc, 
so that less was dissolved out in 24 hours than in 
10 minutes. Hence a reverse action, slower than 
the direct action, must take place. As experiment s 
proved that the reverse action was not due ti 3 
precipitation, it was inferred that the cause was 
to be found in the soil itself. When disodium 
phosphate was added to the mixed soil and acid, 
some of it was absorbed by the soil, and this 
absorption occurred ev^ when the concentration 
of acid was N/6, though to a less extent than 
when N/W acid was present. The absorption of 
the PtOg ion is of the same kind as adsorption by 
colloids. It varies considerably with the nature 
of the acid, being greatest for hydrochloric and 
nitric acids, and least for citric acid of equivalent 
strengths. The greater power of citric acid to 
extract phosphorus compounds from the soil i-j 
due, not to its greater solvent action, but to the 
fact that in its presence the reverse action of 
adsorption is least. When, by means of a diffusion 
process, the reverse actions were prevented, it 
was found that the quantity extracted was the 
same for hydrochloric, nitric, and citric acids, and 
somewhat greater for sulphuric acid. Detennina- 
tions of “ available ” do not give the true 
quantities of phosphorus compounds dissolved, 
and the results vary with the nature of the atud 
used and with the experimental conditions. 
Comparative determinations upon soils of the 
same type would, however, be useful, but only 
when the soil has been surveyed and definite 
t 5 q)es have been established. The order in which 
the acids themselves are adsorbed by soil is: 
oxalic and citric (most), phospbmc, sulphuric, 
hydrochloric, and nitric. Little phosphoric acid 
is adsorbed by the soil in presence of citric or 
oxalic acid, probably because its adsorptive 
capacity is satisfied by the latter acids. The 
amount of adsoi-ption of phosphoric acid by tlie 
soil depends also upon me time { ivith nitric 
acid the amount increases, but with citric acid it is 
less after 24 hours than after 1 hour. The adsorp- 
tion is probably instantaneous, and is influenced 
by chemical changes effected by the acid in which 
silica is liberated ; but the adsoi’ptive capacity 
does not appear to be affected by the presence of 
the acid as such. — B. H. T. 

Abeorplion; The phenomenon of in ite relation 

to eoile. J. A. Prescott. J. Agric. Sci., 1916, 
8 , 111—130. 

The removal of salts and colouring matters from 
solution by the action of sand or soil lias been 
known since very early times (Aristotle) ; but 
the first definite agricultural observation was made 
by Oazzeri in 1819, when he recorded that soil, 
especially clay soil, takes up soluble subsUmes 
which might afterwards become available for 

E ’ t nutrition. Ijambnischini (1830) suggested 
a loose kind of combination took place between 
the soil and the nutrient matter absorbed by it, 
and n. 8. Thompson (1845) investigated quantita- 
tively the effect of adding ammonium sulphate to 
soil and then extracting with water. He found 
that much of the ammonia remained in the sou 
and that it was replaced in solution by calcium 
and magnesium, a phenomenon that is now called 
“ base-exchange.” These observations were ex- 
tended by J. T. Way (iji 1860), who gave them a 
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i? “PPosifen to Matt™,.,.; 
who thought the action was tmrelv 
Acffiuding to Way, the action is*d^ to ' 

dpitrfion ot insolnble substano^, 
sihcate of calcium and magnesium ^ct toto 
the aMed a^o,^ or potassium salt yieS 
insoluble alkah alummium silicates and sett 
free ^leium and magnesium salts. A. vSSS 
and Wanngton supported the chemical hvpotWfa 
and Inebig accepted the physical explTnatom 
regar^ng the nutritive capacity of a soil as 
depending solely on the quantity of nVrient 
substances physically retained by it. Since TsSi 
veiy few new facto have been discovered, the iS 
development havmg been on the theoretical sX 
■IVo practical methods have been in vogue - the 
s,)il IS eil^r brought into equUibrium with a 
deBrnte voluine of solution, or the latter is filtored 
through a column of soU ; the former method k 
the more ac^rate. Valuable work was done bv 
Knop and Bifidei^nn (1871), by KeUner (18881 
and i^ntly by Ramann, in estabUshing the law 
that the amounts of bases removed by soils are 
equal to Ihe ^ntities taken up by the vegetation 
growing m them. Although small tcmwinture 
changes arc mtoout appreciable effect on soil 
absorption, W. Schuhmacher (1807) found that it 
was u^Uy 1^ at high tomperatuies than at 
low. The pait played by liumus lias received 
little attention. The author has shown that ihe 
amount of phosphoric acid absorbed by humus 
is independent of the concentration of the phosphate 
solution employ<!d. The connection between soil 
|ip)blcm.s and colloidal phenomena was first 
indicated by Van Bemmelcu (1883). Convinced 
liy the fact of “ base-exchange,” he at first favoured 
Way s inlerpretation, holding the silica “ gel ” in 
the soil to be the main factor in .soil absorption • 
but later work on simple gels, c.g., silica, iron 
oxide, and alurnina, and neutral solutions, where the 
Iioasibility of chemical action was extremely 
remote, led him to the conclusion that sofi absorp- 
tions are of the same kind a.s ordinary physical 
absorptions. Recent work has coraflrmed this 
view ; HoU absorption is of the same nature as 
physical adsorption—" the concentration of any 
substance on the surface of another ” — increasing 
with the concentration of the solution according 
to a simple mathematical relationship. Tlie 
absorption of dyestuffs by the soil proceeds in 
accordance with the laws of adsorption. The 
phenomena of “ base-exchange ” have been shmwi 
to be governed by tlie same laws by Patten, 
(ameron, Parker, and Wiegner, Tlie last-named 
tos shown that the remov-al of ammonia by 

E ermutite ” from ammonium chloride solution 
ows ^ the adsoiptioii laws very closely ; the 
equilibrium is instantaneous, the chlorine ion is 
not absorbed, and the absorption diminishes with 
use of temperature. The reaction between the 
soil and phosphate in presence of a dilute acid 
bh® adsoiption equilibrium law (see previous 
abstract), and percolation experimente with soil 
containing moniaalcium phosphate gave results in 
agrrement with the assumption that the con- 
centration of the percolate at any moment is 
proportional to fhe amount of absorbed substance. 

— E. n. T. 

AmmoniMal nilrogen of peals and humus soils. 
J. b. B. Ellis and C. (7. T. Morison, J. Agric. 
Sci., 1916, 8, 1—8. 

wsf of the ammonia liberated from 

Sn c distillation with magnesia, was con- 

tube a litre flask fitted with a trap and a 
Tn “ cun^nt of ammonia-free air. 

trap .waa connected a 100 c.c. pipette, 
eh passed through the cork of a filter flask, 
it?® .“'ter coutaineinoo c.c. of V/100 acid, and 
me tube owupunicated with a filter pump. 


weate S S® was eBected under 

'*®®^ pressure at about 40° C. The 
ora^ titrated in presence of methyl 

threc^indJ’J?‘?i?‘a‘“a ™ g™- portions of 

Ofko™ • °f,^®w-dried peat and using 3 grma 
of ‘■‘•8 greater S 

houre over duriim SftetC 

thSrogeTde^iS 

^ito^ B 

peat6 ga^e more than neutral neats Wh«Ti fK« 

Hiieous extr^te of air-dried pS were dtitiU^ 
wito magnesia, it was found‘d that S0-Scf% ^ 
ammonia, as obtained above, was recovered 
^c amoimto of ammonia that vvere set bv 

exWf^“ 'i'®' "'®r® removed totheareoua 

den^^/ showed marked variations with the 
depths from which the soil samples were token 

— E. H. T. 

Amnwnification by certain soil fungi ; Effect of 
smtecuiimaoa—. N KopeloB. Lil Sei. 191fl! 
i» 541—573. J Chem. Soc., 1916, 110, i,, 702—703. 

uiycicuns, Zygorrhyncus Vuilleminii, and 
Pmaifium are equally affected by changes in the 
changes have a greater 
efieet when lined Wood is employed as source 
w mtre^en than with cottonseed meal, and in 
Clay soils as compared with sandy soib. The 
max^um accumulation of ammonia hy these 
between the neutral point and an 
acidity equivalent to 20001b. of calcium oxide 
per acre. Acidity greater than tins, and an increase 
m alkalinity beyond the neutral point, genoralJy 
cause a depression in ammonia production. It 
IS suggested that ammoniiication by fungi may be 
of practical importance under conditions unfavour- 
able to soil bacteria. 

Prokin decomposition in soils. E. C. Lathroo. 
Soil Sci., 1916. 1, 509—632. J. Chem Soc . 
1916, 110, i., 703. 

A 8ANDY loam soil was thoroughly mixed with 
dried blood (40 : 4) and kept for two hundred and 
forty days in a jar covered with perforated paper. 
The percentage of water in the soil was kept at 
10%, water being added at intervals of five to 
eight days, when the soil was turned out and mix^ 
to promote aeration. Samples were taken for 
estimating the different forms of nitrogen after 
eighteen, forty-four, eighty-six, one hundred and 
forty -e^t. and two hundred and forty days. 
Ammonification was very rapid during the first 
eighty-six days, after which there w’as a marked 
faU until the end of the experiment, when the 
production of ammonia was only at about 10% of 
the rate observed after the first eighteen days. 
In two hundred and forb^ days 79% of the blood 
protein was converted into ammonia. Of the 
nitrt^en of the monoamino-acids about 89% was 
converted into ammonia, whibt aiginine and 
histidine each gave about 83%. Indications were 
obtoined that new protein substances were formed, 
and that these are more resistant to the action 
of micro-organisms than the proteins of dried blood. 
The Ivsine of the dried blood disappeared almost 
iompietelv in eighty-six days, whilst during 
the last one hundred and fifty-four days there was 
a continual increase in thb form of nitrogen. At 
the end of two hundred and forty days the soil 
contained protoin-like substances soluble in 1 % 
sodium hydroxide. It is uncertain whether these 
substances form undecomposed residues of the 
dried blood, or whether they arc newly formed 
proteins. 
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^^f^Tiep^ mUs ; Efftci of ofmf — ^ on 
n mtim md 7ninfi€aHo7\. P. E. Btown and G. A. 
Ili&ges. ^5oU 1916, 2, 67—85. J. Chom. 
Jfet!,, 1916, HO, i., -703^704. 

aoil employed 'w&s a clay loam, contain^ 
of mangaoiese. Ia the ammoniilcation 

S iinents the soil received 5% of dried blood, 
b for ml^idcation 0*1 gnu. of ammonium 
ate was added. Manganese chloride, applied 
aftllie rate of mod^ than 20^ lb. per acre, retarded 
b^K ammonification and nitriftcatdon. Applica* 
tions of 100 and 200 lb. increased ammoiufication 
alightly and nitiidcation distinctly. Manganese 
sulphate increased both ammoiuhcation and 
nitiiflcation when applied at the rate of 1001b. 
per acre, whitet large amounts (20001b.} had a 
d^reesing effect. Manganese oxide applied at the 
rate of 20001b., or more, per acre retarded both 
aBAnioni6catioi\ and nitriftcation. 


Xeod ; Avtion of os a utimulatU for plan/a. 

A. Stiitzer. J. Landw., 1916, 64, 1 — H. J. Chein. 

Soe., 1910. 110, i., 704. 

Thk results of Avater culture experiments with rye, 
wh^t, oats, barley, maiy.e, and peas showe<l better 
growth when a portion of the nitrogen wa.s in the 
njrm of lead nitrate than with sodium nitrate only. 
ISie best plants, espwiaUy barley, were obtain^ 
in solutions containing 0*5 pm. of lead nitrate 
per Mire. In field experimenfe the yields of sugar 
beet and of sugar were considerably increased by 
^plication of 4 kilos, of lead nitrate per hectare. 
With oats the yield of grain was mcrease<l, whilst 
the yield of straw was diminished. The same 
amount of lead nitrate (4 kilos, per he(.tare) gave 
unsatisfactory results with potatoes, which seem 
to be very sensitive to lead nitrate. Another field 
experiment, with wheat, showed that whilst lead 
nitrate gave good results in conjunction with 50 
kilos, of nitrogen as sodium nitrate, the results 
were much less satisfactory when smaller amoiints 
of sodium nitrate were employed. 


Soils ; ComparUon of the nitrifying powers of some 

humid and some arid . C. B. Lipman, 

P. S. Burgess, and M. A. Klein. J. Agrir. Res., 
1916, 7, 47—82. 

The nitrifying powers of about 45 humid, and of 
about 150 arid soils were determined under 
laboratory conditions. The humid soils included 
a typical soil from every State or Territory in the 
United States, and the arid soils represented the 
diiterent H'pos of four soil-survey areas in Cali- 
fornia. ‘irtie nitrifying power of each soil was 
determined on the soil nitr(^n itself, and on 
same with the addition of 0-2% ammonium I 
sulphate, 1 % dried blood, or I % cottonseed meal, 
ttw nitrate being estimated by the phenoldisul- 
phonic acid method. The 100-gnn. soil pOTtions, 
containing the optimum amount of moisture, 
were incubated for one month at — 30® 0. 

Aa a class, the humid soils contained more total 
nitre^en than the arid soils, but no relationship 
between this content and the pow er of nitrification 
could be traced. In the humid soils, nitrification 
was greatest in presence of dried blood and lea^ 
in presence of ammonium sulphate ; in fact, 
tile amount of nitrate produced ironi soil nitrogen 
was less when the ammonium salt was present 
than when it was absent. The nitrifying powers 
of arid soils were generally less than those of the 
humid soils ; the power was increased by am- 
monium sulphate and by cottonseed meal but 
decreased by dried blood. This retarding action 
of 1% of dned blood in an arid soil may be due 
to the cir€ij|[istances that ammonia is rapidly 
produced ft^ this fertiliser in the ammonifleation 
stage, that ammonia is fatal to the nitrifj^g 
organisms, and that it is less readily adsorbed 


and eUminated in such b(^ than in mc^t soils 
rich In huipua «md organic cOlloidB. i^trate 
was produced from the scil wath added ahmonium 
soiphate than from the soU ^ne in 88% of the 
humid soils, but only in. 19% of the and soils- 
with dried blood the percehtc^s were 20 and 48 
respectively, and with cottons^ meal 46 and 24 
but the extent of nitrification in arid soils con- 
taining the last-named fertiliser varied very 
considerably. Thus different forms of fertilaer 
nitrogen produced wid^ different results oi\ 
different soil types. — B. H. T. 

Phoaphaiea conUiined in mimral phosphates • 

The nature of the . G. S. Robertson, .j’ 

Agric. Sci., 1916, 8» 16 — 25. 

Phosphatic rocks from seven different sources 
were analysed, and the P^Oj and lime contents 
of the citric-soluble portions also detennined. 
In the case of the harder rocks, the ground materiai 
was separated by means of sieves into five different 
grades of fineness and each g^e was analysed 
se^rately. The citric solubility w’as found by 
subjectii^ 6-grm. portions to consecutive extrac- 
tions with 2% citric acid solution, and te«t experi- 
ments with apatite showed that the lime and 
phosphoric acid were dissolved out in the same 
ratio as they were present in the mineral. The 
analyses of the eitricHsoluble fractions indicat^ 
the presence of the following compounds ; 
Makatea Island phosphate, 20a,P,0|,Ca0 ; Honda 
pebble and Tunisian, 4Ca,PjO„CaO ; Algerian, 
Gafsa, and Be^an, Ca,P|0|,Ca0 ; apatite, 
3Ca5Pj08,Ca0. The results with apatite indicate 
that the ratio P.O. : CaO is not different if the 
oxygen of one of the CaO groups is replaced by 
fluorine or chlorine, a fact which would account 
for the lower solubility of rock phosphate in citric 
acid as compared with bone meal ; and the 
higher lime content would explain the higher 
solubility in citric acid as compared with apatite 
(see Robertson, this J., 1916, 216—217). In 
general, the solubility increased with the amount 
of lime combined with phosphoric acid, thus 
confirming the observations made by Collins on 
basic slag (this J., 1915, 527). The effect of 
calcining the rock. phosphates in a muffle furnace 
was to diminish greatly the citric solubility. 
Calcination causes the production of a “silica 
phosphate ’* which is soluble in Ihe first citric 
solution, and also of one or more phosphates with a 
lower (combined) lime content than the mineral. 
The longer the calcination the greater the change 
in this direction. (Compare Aita, this .T., 1916. 
1074.)-E.H.T. 

Oxygen derived from Ike reduction of nitrates by 
green plants ; Liberation of — ^ . M. Molliard. 
OomptcH rend., 1916, 163, 371—373. 
CoMPABATivE experimeiits in which radishes were 
growTi in a confined volume of air and in similar 
culture media (except that nitrogen was supplied 
in some cases as potassium nitrate and in others 
as ammonium chloride) showed that the fixation 
of nitrogen from a nitrate was accompsni'd hy 
a characteristic liberation of oxygen. The pressure 
developed accorded with an evolution of 2 atoms 
of oxygen for each atom of nitrogen fixed. 

*_F. SoD-v. 

Loss of phosphoric acid during fusion icUh amrrwnium 
fltioride, Bavis and Prescott. See XXllI- 

Patents. 

Peat; Treaimenl of , and -produxUon of a 

preparation suitable for use in horiicuUu^ 
agncuUure. J. J. A. and H. 0. S. de WhaJIey. 
Lee, Kent. Eng. Pat. 14,487, Oct. Bb 
17,848, Dec. 21, 1915. 

Black op dark peat is treated with just sufficies* 
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iinBnoMft' to T^iiter it slightly slkaline, and then 
3 — 20% of Ito w^ht ol cwiom carbonate, oi 
similar substance, is added to prevent subsequent 
develoimnent ol acidity. The ammonia may be 
ueneraied within the peat mass by the acth n cl 
an alkali, alksli carbonate, or alkafine earth upon 
all ammoninm salt, both ingredients being added 
directly to the peat and well stirred In. Thus, 
for example, one ton o( partly dried peat, con- 
liiining abo^ 36% ol moisture, may be mixed 
iiith 2 ciyt«Wl ammonpiin sulphate, either solid 
, ir dissolved, and 2 cwt. ol powdered potassium 
. arhonate, and mibsequently with 1 — 4 cwt. ol 
iiileium carbonate. The lertilising value may 
be enhanced by the addition cl potassium com- 
pounds, phosphatto, etc. — E. H. T. 

cienltsalion of soil ; Process and apparaiua for the 

, P. Minervim. Fr. Pat. 479,056, Juno 

17, 101.0. 

ijTBAK is introduced into the soil at a temperature, 
iinder it pressure, and in quantity sufncient to 
raise the mass ol earth to about 120° C., the 
icmperatui'e being maintained lor a suBBcient 
length ol time to sterilise the soil. The plough 
ij provided with one or mote steam boilers, con- 
nected by a distributor tube to a number ol 
injectors, consisting ol a series ol tubes pierced 
mth holes, the openings being covered by bells. 
Duciiig the trealment, the soil and the injectors 
sunk in tkn *>>1 covered by impermeable cloth 
toads, prelerably mounted on wood Irames. 
When applied to arable land, the plough is pro- 
vided with an arrangement lor sinking the injectors 
at the side, between the plough-share and the 
araught-anlmals, in the preceding furrow, the 
iciectots being immediately covered automatically 
by the earth thrown up by the plough in lotining 
the luptow. — B. N. 

i:le(tr<Mio nunufaeture of caustic potash. Ft. Pat. 

478,371. Sea VII. 

I'rcBaration of tetracupric sulphate and its use as 
a fun^ie. Addition to Pr. Pat. 476,512. See 
XIXb. 


XVIL-SUGABS; STARCHES; GUHS. 

Pedttctnp suaan ; Supposed precipitation of —— 
by basic Uad acsiala. JEstimaUm of oa^ohy 
ilroies. V. W. A. Davis. J. Agnc. .Sci., 1916, 8, 
7—16. 

In opposition to tho general belief tliat loovulose 
is precipitated from solutioa by basic lead acewte. 
it IS shown that lU) such action occurs in dilute 
sohitiou, even in the presence of such salts as 
ildoiideSy 8u4)hAte6t or carbonates. There k | 
however a I<»s of sugar if the lead salt be kept ; 
in the liquid for ft considerable time. Thus, lUO /« 

'>f l®vu](»se 1 b recoverable if the load is piwipi’ 
tated immediately after addition of the acetate, ] 
hut if it is left in solution for 15 mins., 1 hour, or i 
-4 hours, and then eliminated, increasing amounts . 
'~'>i sugar disappear, and at the same i^c the 
Hquid becomes mere and more yellow, iiie loss 
of Iffivulose ranged from 20% to 30%, but the ! 
values found by reduction were always 13— it /o 
lugher than those calculated from the rotatory 
power. The discrepancy is due to the convcrsioii 
of l»vulo8e-mto jdatose, C,H||Ob, a 
"^hich has s^mwer reducing power than l»vulose, 
and is opUcm&y Aeatly inactive. The 

'^Accelerated when the temperature is raised- me 

of uonnal lead acetate to clarify liquors wm- 
tftiuing reducis^ sugara ia not recommcnaca. 


Experience has shown that tho sugara in leaf 
material can be determined accurately if the basic 
a4:et«te be added, little by little, until pretufuta- 
tiou is complete, excesH heing carefully avoided. 
Usually 5 c.c. of acetate solution to oOO — 500 e.c. 
of liquid is sutheient. The prccipitats should be 
filter^ off immediately, and then washed 
thorouglUy ; the excess of lead salt is removed 
with sodium chloiide or sulphate. By observing 
similar precautions, tannin admixed with sucrose 
and reducing sugars can bo precipitated without 
loss of sugars. Dextrose and maltose ara not 
affected by hot digestion with basic lead acetate. 

^ — K.H.T, 

Moiwiees; Colouring matte)' of . U. fcJtolteen- 

berg. Ber., 1916, 49, 2021—202;!. 

Beet sugar molasses and the residue from the 
desaccharification process, after extraction with 
alcohol, still contain a brown non-fluoreacent 
colour^ matter, which can be extracted by 
precipitating with lead acetate, decomposing the 
precipitate with hydrogen sulphide, evaporating 
the filtrate in a vacuum, and diluting the resulting 
syrup with water. On standing it slowly pre- 
cipitates as a black amorphous subatance, very 
slightly soluble in water, and still less so in organit- 
h>dtoxy compounds, insoluble in chloroform, 
ethyl acetate, etc. It decomposes at 100* C., 
forming a black resin. Its composition corres- 
ponds to the formula CjoHjBNjOe. Its solubility 
in alkali points to the presence o! hydroxyl groups, 
whilst basic nitrogen is indicated by its solubility 
in acids. It is unsaturated and on reduction m 
alkaline medium gives a grey sub^nce insoluble 
in alkali, and a y^owish solution in acid medium. 
The yield of colouring matter amounted to 1’2 
grms. from 1 kilo, of molasses.— G. F. M. 

Wheat-fUtreh industry ; New meihods in ^ • 

C. Goldbeck. Chein.*Zeit., 1916, 40, 629 — 830. 

Modern methods of starch manufacture enable 
a larger yield to be obtained from the flour tlmn 
was possible with the older methods, this l>eing 
! altain^ by a more perfect separation of the starcli 
' from the gluten. The following method gives a 
yield of .58—60% of starch as compared mth 
34—52 % by the old methods. The flour is kne ded 
into ft dough with water and wash^ in an 
extractor; the starch-milk obtained is 
through the usual sieves and the fine starch then 
separated by centrifugal action. IJo portion 
of the starch still remaining mixed with the g uten 
on the sieves is separated by subjecting the glut® 
to fermentation or tre tment with dilute ammoma 
and acetic acid, and centrifuging the mixture. Ihe 
gluten and a smaU quantity of bran sepamt^ m 
the process may be u.sed as f eedmg stuffs. W . 1 . W. 

Formation of uKlhyklyonil ««1 


glycolysis. SjoUema and Kam. 

Influence of strong salt sohdmis on 

oxidation of pyrogttUot, ferroM^phate, 

Imiuiose. MacArthiU'. See XXIV. 
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^ ^ 479,506, Aug. 13, 191 d. 


Fr. Pat; 


A PHTEBINT. and decolorfeing agent is ^1*7^ 

mi^le^y impregnating dried, ground, 
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become clogged. The prepared material is heated 
to about 135° F. {57'2*C.) before being placed 
in the filter, and filtration is conducted at about 
130° F. (54-4° C.).— J. H. L. 

Ghteose, mattose, starch-syrupa, and dextrim ; 

Manufacture of . Soc. d’Kroloit. des Proc. 

H. Boulard. Fr. Pat. 477,927, July 8, 1914. 

Saccharification of starch is effected by means 
of Mucor Boulard No, 5 (see Fr. Pat. 464,601 ; 
this J., 1914, 497) or similar robust organism. To 
prepare products containing a high proportion of 
dextrose, and very little maltose and dextrine, 
the amylaceous material may be heated for 35 
mins, under kilos, pressure with some water 
and 0'5 — 0-8% of acid, then transferred to a 
closed vat provided with means for aerating, and 
seeded at 40° C. with a small quantity of the 
mould. When saccharification is complete, the 
filtered liquid, which does not require neutralisa- 
tion, can be concentrated ; it yields quite colour- 
less syrups without treatment with charcoal. 
Products containing a high proportion of dextrins 
may be prepared by employing certain acids for 
the preliminary digestion, and aerating more 
stroi^ly during saccharification. — J. H. L. 

Suyar and like roUing mills. J. Miller, and G. 
Fletcher and Co., Ltd., Derby. Eng. Pat. 
101,603, Aug. 5, 1916. (Appl. No. 11,075 of 
1916.) 

Proceaa of producing oxalic acid from sugar and 
other carbohydratee. Eng. Pat. 101,680. See 
VII. 


XVm.-FERMEliTATION IHDUSTHIES. 

[Breidng.] Pre-mashing, proteolytic digestion, and 
protein turbidity. W. Windisch. Woch. Brau., 
1916, 33, 105—108, 121—125. 

Pbe-mashing, i.e., the digestion of malt in cold 
water before the mashing process, has a favourable 
influence on transformations in the mash, by 
rendering the material more easily attacked by 
the malt enzymes and by increasing the amount of 
these enzymes which pass into solution in the wort. 
The yield of extract is increased, and the chance of 
starch escaping saccharification and afterwards 
producing starch-haze is reduced. The possibility 
of undesirable flavouring and colouring matters of 
the husk passing into the wort as a result of pre- 
mashing, may be avoided by first screening the 
grist and adding the husk fraction only after pre- 
mashing is completed ; this is specially recom- 
mended when waters rich in carbonates are used 
Pre-mashing should invariably be conducted at a 
low temperature, to prevent the development of 
excessive acidity ; at 5° — 10° C. the process may 
be continued safely for 6, 9, or even 12 hours, 
provided that the mashing process proper is 
commenced as soon as the temperature is allowed 
to rise. The author discusses the practice of pro- 
teolytic digestion, i.e., the holding of mashes for 
a time at 50°C. to promote proteolysis (see this 
J., 1912, 654), and gives examples of its application 
to the decoction method of mashing. Its chief 
benefit is that it tends to free the wort from pro- 
teins likely to separate later in the form of a haze 
or turbidity in the beer, and it is therefore of most 
service with maits of deficient modification, such 
as the short-jUOwn malts widely used in Germany 
at present. K^mashing and proteolytic dmestion 
have been wrongly held responsible for slug^h 
fermentations, but they are rather a remedy than 


a cause. Such fermentatiODS are most common 
when highly nitrogenous and imrly modified 
malts are used, the worts from which are liable to 
contain abnormally large amounts of imperfectly 
dissolved colloidal protemmatters. The deposition 
of these colloids on the yeast cells is the cause of 
slow and arrested fermentation. Their elimination 
by decomposition into simpler and more soluble 
substances, before fermentation, can in many cases, 
if not in all, be brought about by pre-mashing 
and proteolytic digesticj). A high wort acidity, 
produced for example by the use of Bac. DeUnUcki 
(see this J., 1913, 955), also assists in the elimination 
of undesirable proteins from the wort, by pro- 
moting their separation in a flocculent form on 
the wort cooler. — J. H. L. 


Fermentation ; Acceleration of by certain 

materials. H. Wiistenfcld. Woch. Brau,, 1916 
33, 89—90. 

The author criticises the expianation suggested 
by Moufang lor the observed accelerating effect 
of dead yeast on fermentation (see this J., 1913, 
303; 1915, 1159). The cell walls of dead yeaet 
lose their property of selective permeability, and 
in Monfang’s e^eriments enzymes from the 
surrounding liquid may have entered the cells and 
produced substances having a stimulating action 
on the living yeast. A more probable explanation 
is, however, that the dead cells and other materials 
prevented, in a purely mechanical manner, super- 
saturation of the liquid with carbon dioxide, 
which has a somewhat toxic influence on yeast, 
and that in consequence of the freer evolution of 
gas from the liquid the latter was kept in more 
rapid circulation. The presence of grains in 
distiUeis’ worts accelerates fermentation in a 
similar manner. — J, H. L. 

Beer ; Sensitiveness of towards cold, and the 

Wallerstein process. P. Petit. Brasserie et 
Malterie, 1916, 6, 161—166. 

Dettails arc given of trials made by a number of 
French brewers with Walleretein’s peptonising 
agent for rendering beers chill-proof (see U.S. 
Pate. 993,824 and 007,873, this J., 1911, 016, 1027 1 . 
The substance, a white powder, was added after 
the primary fermentation, at the rate of [ — J oz. 
per barrel of beer. Provided it was allowed to 
act for a sufficient time it gave very satisfactory 
results, rendering the elimination of glutin by 
chilling and filtration unnecessary, and having 
no undesirable effects on other characters of tho 
beers, such as retention of head. The time 
required was found to depend on the temperature, 
viz., 3 days at 15“ 0., 12 — 15 days at 10° C-, or 
30—^0 days at 2° — 3° C. The addition of finings 
arrests the action of the substance, and in oases 
of top-fermentation, where owing to this cause 
the duration of treatment was insufficient, tlie 
beers formed a *' glntin-haze ” at low temperatures 
but on warming the haze vanished more readily 
and completely than in tho case of untieatecl 
beets. — J. H. L. 

Brewers’ filter pulp. W. A. J. Poster. J. Insfc 
Brew., 1916, 22, 413—424. 

Pulp equal in quality to the German products, 
which were exclusively u-sed before the war, is now 
made in this country. Tho raw materials wliicn 
have been used for the manufacture of brewers 
pulp are cotton, linen, jute, wood, and wool fibres, 
and sometimes small quantities of asbestos, 
but cotton usually forms the mam constituent 
and the best pulp is made froru this alone. A 
pulp possessing a good white colour and guaranteeo 
unbleached, can only have been made from cleai' 
cotton fibre. The moisture-content of such a pulp 
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should nofr exce^ ip"/„, or mouldinesa mav 
develop. The ash-content should be lefts 
1 % ui 3(»8 asbestos has been added. Th?\nthor 
dora not reoonraend the addition of asbSto, 
tat brewers desmng it should add ittheSm’ 
The pulp should contain no substances solS 
in hot or cold water or alcohol, and should imm t 
no to th^e hqulds A cake of pulp sSld 

disin^te readUy m boiling water, and &ve i"S 
to a ffeky Md homogcnTOus mass free from knot^ 
or balls. The author descnbcs the microscopic 
appearance of Colton, linen, jute, wood, and wool 
fibres and some tests to distinguish them The 
commone^efect m pulp is the formation of knots 
or balls, ^y be due to the use of unsuitable 

fibres or them improper treatment during manu- 
facture, but it is often produced bv wrom? methods 
of hand^, especially during washing. Apparatus 
tor washing pulp should not be fitted with paddl<» 
or wheels for churmng the material. The puln 
should be washed with cold water until free 
from yeast, and then for an hour with water af 
]68"-lfl5'’F. (75-87- C.), and afterwaX^ain 
with cold water. Boding water or live steam 
should not be used. — J. H. L, 

Brewery; Uae of hydrogen peroxide in the 

H. B. Wooldridge. J. Inst. Brew., 1916, 22 
436 — 446. * 

HynROOBN peroxide has been succeacfullv applied 
to the disinfection of casks, flltor pulp, and other 
objects in the brewery. Casks which have become 
mouldy are steamed for about 15 mins., and then 
1 quart, or in bad cases more, of 12-vol. hvdrogen 
peroxide, dUuted to 1 gall., is introduced into 
each i the casks are closed and rolled thoioughly 
it intervals during several hours. The peroxide 
penetrates deepljr into the wood, destroying moulds 
ind other organisms ; it has no injurious action 
in the wood and leaves no undesirable decom- 
position products. In the treatment of fllter- 
lulp, this is first washed with cold water and then 
nth water at 160° P. (71° C.); after cooling to 
ibout 120° F. (49° C.), 2 quarts of 12-vol. peroxide is 
iiided tor about 251b. of pulp. Alter standing 
or half an hour the pulp can be used ; it is while 
ind quite sterile. Wooden stoppers are put througli 
in ordinary washing machine and then left for 
everal hours in 12-vol. hydrogen peroxide diluted 
■ight-fold.— J. H. L. 

fine; Approximate determination of the sugar 

' conterU of . J. Pritzker. Schweiz. Veroin 

^al Chem., May, 1916. Chem.-Zeit., 1916, 
♦0, 832. 

wine is evaTOrated to remove alcohol, then 
with Isaa acetate, filtered, and 2*5 c.c. 

I j? placed in a tube similar fo tliat 

lescpibed previously for the determination of 
jup^tes in wine (this J., 1916, 859); boilint? 

solution is then introduced into the tube 
intu the latter is filled up to the 10 c.c. mark, 
ae tube is placed in boilmg water for 4 mins., 

J n cooled, and centrifuged for 3 mins. Any 
^prous cxide adhering to the sides of the lube 
detached with a rubber-tipped glass rod, 
u, after centrifuging for a further 3 mins., 
e volume of the cuprous oxide in the capillary 
mon of the tube is read off ; its volume is a 
r sugar content of the wine. The 
amount of sugar found by this 
iptw ^ obtained by the ordinary gravi- 

varies from ±0*2 to 0-3 grm. per 
. P, S. , 

of artificial colouring matters in 
Schweii. Verein Anal. Chem., 
1916. Chem.-Zeit., 1916, 40, 832. 

red wines, even when diluted with five parts 


intensely that 

boilintr wL removed by washing witli 

that an^X ’ conclusion 

howevil. fil' P'^sent in the wine. It, 

parts S’ diluted previously with 10 

from fhe c**® j^ioup is usually removed 

Sr In i ^ '™®h®<i ’"th boiling 

be hii.Io/1 doubtful cases the coloured wool should 
this dc-itrovo'ti.”' '™t®>' i>nth with 1 % ammonia ; 
troin *'’** “‘^tural colouring matter derived 

St CO I'l"'"'' ■‘"‘'‘“® tor the mo™ 

S^then auunoipacal solution 

with a fr«h with sulphuric acifi and heated 
Pr'Xt if niifiin® ily®s »re 

S roXns^hde.-^:'?:":^’ 

fs'"''’' todie acid-starch 

I^NDOLT has pointed out (Ber., 1886, 19, 1317) 
that a mixt^e of sulphurous acid, iodic acid, and 
starch develops a blue coloration after a varying 
time. The author shows that if a 
sulphite and an acid be us^d instead of free 
sulphurous acid, the time which the coloration 
takp to appear depends on the kind and con- 
centration of the acid, the temperature, age of 
the reagent, etc. For instance, the time elapsing 
before the blue coloration appears Ls && follows, 
when 10 c.c. of the N/\0 acid is mixed with 10 c.c. 
of the reagent (10 c.c. of 0-2% sodium iodate 
solution, 10 c.c. of 0-2% sodium sulphite solution, 
and 6 c.c. of 0-5% starch solution, diluted to 100 
c.c.) acetic acid, 438 ; succinic acid, 320 ; malic 
acid, 52 ; citric acid, 45 ; tartaric acid, 26 secs. ; 
oxahe acid and mineral acids, at once. Since the 
presence of a trace of mineral acid greatly reduces 
the time required for the devlopment of the colora* 
Won, the reaction may be used for the detection of 
mineral acids in vinegar and wine. If 1 0 c.c. of wine 
givf s a blu*'! coloration in less time than does 10 c.c. 
of citric acid solution of equal strength, an abnormal 
quantity of fr^ mineral acid is present. Generally, 
a non-sulpliured, non-plastered wine reacts as 
slowly as does a succinic acid solution. — W. P. S. 

Glycolysis ; Formaiion of inethylglyoryl and formal- 
dehyde in . B. J. SjoDema and A. J, H. 

Kam. Bee. Trav. Chim. Pays*Bas, 1916, 86, 
180—193. • 

Ix the breakdown of sugars under biological 
agencies, e.g,, in alcoholic fermentation, and the 
building up of proteins, the formation of pyruvic 
acid or its aldehyde, methylglyoxal, in the inter- 
mediate stages has been considerod very probable. 
This hypothesis has received support by Windaus 
and Koop (this J., 1906, 1234) and by Neuberg. 
The formation of methyliminaaole (a histidine 
derivative) by the action of ammoniacal zinc 
hydroxide on dextrose was explained by the former 
authors through the intermediate production of 
methylglyoxal and fonnaldehyde, thus ; 

CHa.CO HsN 

. + + )CH = 

COH HjN 0^ 

CHa.C.NHv 

>Cn 4- SHjO. 

HC.N ^ 

Althoi^h neither methylglyoxal nor fonnaldehyde 
can be detected among the products of glycolysis, 
the hypothesB would be considerably strengthened 
if it were ^own that the synthesis of the nitro- 
genous complex took place by the condensation of 
the simpler components by the same reaction 
more readily than from the more remote dextrose. 
This has now been done by the authors : 208*5 
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i w w of ftu aqneoua sdutioii Gont&uiiiig 14' 9 gnus, 
of nx^jlglyoial, determined by the semicarbazide 
npetiiod, was mixed with 17‘6 gnns. of 35% 
tannaldehyde solution and the mixture treated 
mSTs^moniaeal zinc oxide partly In solution and 
partly in suspension, A precipitate of the zinc 
salt ot methyliminazole was immediately pro- 
duced and fully identified with the pi'oduct 
obtmned by Windaus and Koop from dextrose, 
whieh is omy formed slowiy in the course of some 
weeks. Neuberg has asserted that dihydroxy- 
acetfme in alkaune solution is very readily con- 
vwted into raethylglyoxal and should be capable 
(A the same cpndensations, but the authors do not 
confinn this view. Dihydroxyacetone, with or 
without formaldehyde, only yields the zinc deriva- 
tive of methyliminazole very slowly, as in the case 
ol dextioee. Further, on treatment with hydr- 
aame it yieids a hydraione whieh is very different 
fBim the product of the action of hydrazine on 
methyfelyoxal, and whereas methylglyoxal con- 
denses very readily with thiourea, dihydroxy- 
acetone does not. The hypothesis founded on the 
probable formation of dihydroxyacetone as an 
mlerme^te product is therefore not supported 
by the present investigatjon. — J. F. B. 

Vetacily of sciaaion of lactose by action of the Bul- 
yarian ferment. Qnagliariello and Ventura. 
See MXa. 


Muala ; Preservation of — ^ — . J. A, Deieanne 
Ft. Pat. 477,953, July 8, 1914. 

The organisms of grapes being confined in general 
to the outer surface of the fruit, mnsta r»t liable 
to spontaneous fermentation are obtained by 
sterilising the grapes, preferably by means of 
sulphurous acid, before pressing. — J. H. L. 

Starch; Lwiuefaclkm of , ani use of fiuoHctes 

in fermeniaiiona leith moulds. II. Joucla. Fr, 
Pat, 478,972, May 18, 1916. 

Aeter a preliminary cooking the ^ylaceous 
material, without addition of alkali, is liqur -fled by 
Bact. Burdiyalenae (see PV. Pat. 474,948, this J., 
1915, 1107) ; a few litres of cnlture suffice for 
1000 kilos, of material. Before saccharification, 
which is effected by Jlf ncor Bloeis (toe. cif.) or a 
similar mould, in open vats, the marii is preferably 
heat^ for a short time to destroy adventitious 
infection, and a further cnlture of Bact. Burdi- 
galense may be added together with the Mucor. 
Claim is also made to the use of sodium fluoride, 
which may be added after the first cooking, at 
the rate of 10 grms, per hectolitre of wort. The 
liquefying bacterium is not affected by this, and 
the Mucor as well as the yeast employed may he 
acclimatised to it. The characters of Bael. 
Burdigaleme and Mucor Bloeis arc described. 


A» examination of certain methods for the ahrdy of 
fsoieolytic action. Sherman and Neun. See 

XIXa. 

Coarparison of barbituric acid, thiobarbiiuric acid, 
and maloHylguanidine as gmntitatire prccipitanis 
far fterfwal f from pentoses]. Box and Plaisance. 

Wxxiii. 

ReacUons of peroxydaae purified by ultra filtration. 
Bach. See XXIU. 


Patents. 

Bops ; Process for the preparation of an extract of 

. E. W. Kuhn, London. Eng. Pat. 14,330, 

Oct. 9, 1015. 

Hoes and cooled wort are introduced into a 
cylinder such as that described in Eng. Pat, 8823 
of 1907 (this J., 1908, 704) until the cylinder is 
fuB. Farther wort is then forced in by hydraulic 
pressure, the contents of the cylinder are heated 
to 60° C. for a suitable length of time, next cooled 
to 6° C., Ore pressure being maintained, the liquid 
is drawn off auid is ready, after the hop petals have 
been separated, for introduction Into cooled wort 
or beer. — W. P. S. 


Berners' worts ; Rousing and mixing apf/araius 

for . M. F. Chambers, Cork, and C. F. E. 

Skilton, Blackrock, Ireland. Eng. Pat, 101,303, 
Jan. 28, 1910. (Appl. No. 1377 of 1916.) 

The apparatus comprises an open pan, perforated 
at its circumference, and connected at the bottom 
with a central pipe extending downwards. A 
rotating shaft passes down through the pipe and is 
provided at its lower end with a ribbed disc, above 
which is a covering disc attached to the lower end 
of the pipe. The central pipe is telescopic and, 
when the apparatus has been arranged at a suitable 
heig^ In a vat, with its open top above the liquid 
iev^ the rot£^n of the shaft and ribbed disc 
dsBwa the beer and yeast through the perforations 
and down the pipe, and distributes it horizontally 
round the hottoin of the vat. — W. P. S. 


Distillation and reelificaiion of wines and fermented 
musts, methyl alcohol, etc. ; Apporohi* for the 

continuous • E. Barbet eA, FiJs et Cie 

First Addition, dated Apr. 25, 1914, to Pr. Pst 
470,242, June 10, 1913 (this J., 1916, 194). 


Modifications have been made in the apparatus 
previously claimed, in order to obtain ratified 
products free from esters. The vapoura driven 
out of the wine in column, A [Inc. cit.), undergo a 
preliminary purification by condensation, in an 
upper extenmon of the column, the lighter liead- 
impurities passing out of Um tOT of toe colutnn as 
vapour. 'Hie condensed liquid, still containing 
some esters, passes, together with a regulated 
quantity of caustic alkalj, into the column. B, C, 
in whi< h are intercalated some plates of relatively 
great depth to ensure that the liquid remaina in 
this column for a sufficient time for the esters to ti* 
hydrolysed. Any ammonia or volatile bases pro- 
duced during hydrolysis, are eliminated witt 
other head-impurities from the top of colmnn, B.' 
The alkaline spirit leavir^ C, is neutralised on iti 
way to the rectifier, K, L, by a regulated flow of 
sulphuric acid into the pipe.andsmalltest-porUonf 
of the liquid can be taken from the plate of entry 
in K, to ascertain that the supply of ai id is 
correct. A small quantity of caustic alkali is 
supplied continuously to the bottom pfcte in tne 
upper extension of the column. A, and to the top 
plate of the dc-alcoholising column, J, toe object 
in both cases being to neutralise volatile arias 
from the wine, whicli would otherwise form eater- 
on contact with vapours rich in alcohol. The rates 
of flow of alkali and acid to the parts of the appar- 
atus mentioned, are easily observed and contmlla 
by means ot a special form of sigbt-glass. — J- H- h 


DMilialion of alcoholic and similar liquids : 

of multiple-effect . E. Barbet ct Fil» et U 

Fr. Pat. 478,885, June 9, 1914, and (os' 
Addition thereto, dated Oct. 19, 1914. 


)iwnii.ATiON takes place simultoheously m ‘ 
eries ol distilling columns, each workiug 
ower pressure than toe precedit^ one. 
ipparatus described there are three, ea<n < 
insing a tubular heater and a plate colunin 
Irst is heated by steam, toe second by the .aIccmia 



yol. XXXV., So. 82.] 


Cl. XIXa.— FOO m 


Ills 


vapoun {rom ibe fiivt, and tbe tliird (at atraoa- 
nheria proMUre), by those from the second 
rolntui- Bach column has in communication 
wih its lower end a tubular recuperator for the 
transfer of heat from the outflowing vinnsscs to 



(reah wash. The whole of the fresh wash for 
re-chatiring the series passes flist through the 
recuperator of the last column and also serves to 
cond^e the vapours from this column ; it then 
;”thtough fee recuperator of the second or 
of the flint column, or through a steam hjjatcr, 


according as it is destined to re-charw the thffd, 
secondTor first column respec tively. The phlegms 
from the flrat and second units, condensed m the 
second and third, are led into the top of the third 
column which contains some additional plates ; 
the whole of the ah ohol from the series is thus 
obtained finally from the third column, and in 
fairly loucentrated condition. In a nidified form 
of apparatus (see fig.) described in the Addition 
to the principal patent, there are no reeujwratora 
attsuhed to the tait two columns, A 
vinaases from each cnhmm p;^ through all the 
succeeding onee (or their tuwlar heaters. B,, t) 
and then through the single I 1 

which thev raise the temperature of fresh wash 
(entering at R) to SO’-Sfl'C. The ^h wash IS 
further heated almost to boiling, m 0„ by con- 
densing the vapours ,lp 

passes thence to a receptacle, B, at ?he top of t! 
last column, C, w'bere it is S' ! 

ebullition to evpel gas. From here toe ^ 

transferred to the variou.s columns, that d^tmc-ci 
for toe first two being pumped 'u' 

heater, heated by a portion of toe ahohohe 
vapoura from A. The plJeS"'* 
two units, condensed in B, and P*®® , 

(Wlunm of " dpuratdon,” D, ^d thus 
heated by uncondensed porUons 
phlefftna, which are regi^ted by the 
V„ V*. The dSstiUatoB the la-st coluiim, 

condensed in Ci, also pass into tno (oiunii? > 
for “ 6puratioii.”— J. H. L. 


than the rectiQer. Apparatus for applymp the 
process to washes coiitaming about 4 % alcohol 
is described. It comprises three cmamns» for 
dlstUlation, ^puration ” (removal ol boad^ pro- 
ducts from phlegn^), and rectification respectively. 
The rectifier works under or^nary ptawure, and 
the distilling column under an excess pressure of at 
least 0*5 atm. The purifying and rectifying 
columns are heated by the alcoholic vapours bom 
the distilling column, which ai*o ther^v cob- 
densed j these condensed phlegms then enter the 
purifying column, whence after removal of ^edr 
: nead-impurities they pass into ‘ the rerUfter. 
Prasb waeh, after serving to conflense vapours 
from the top of the rectifier, descends to a re- 
cuperator in whuh it is heated by vinaases bom 
the distilling column, to such a temperature tiiat 
on re-ascending to a receptacle at its_ former level 
it enters into gentle ebullition and is thus freed 
fi*om gaijes This receptacle is at such a height 
that the boiling wash tlous from it into the top 
of the distiUing column at the required pressure. 
In the distillation of washc.s containing ordy about 
2% of alcohol the vapours contam more heat than 
is re<mired for their rectification, and the exr^ 
con be made to operate a complementary distilla- 
tion pioccss under atmospheric pressure. A 
modification of the apparatus to .snut these con- 
ditions is described. — J. H- L. 

Smrgin(} ; Vrcceas of . J. Schaefer. Aawmor 

to Simcii, BOhler, und Baumann, Fmnjuort. 
Germany. thS. Pat. I,200,7ftS, Oct. 10, 1916. 
Date of appl., Aug. 10, 1912. 

See Eng. Pat. 17,028 of 1913 ; this J.. 1914, ©78. 

' Column-$iiU8 i Process of 

laume, Paris. U.8. Pat. 1,199,^1, 8ept.«6, 1910. 
' Date of appl., May 24, 3910. 

f See Ft. Pat. 403,885 of 1909 ; this J., WIO, 104. 


ifcoW; Promts mtd appamlMi {or ihe 

tKlificaiim of oi Sie 

iite diatiUiiuf columH. & Batoet ct l‘il8 eh 
Ft. Pat. 4^48. Oct. 19, 1914. 

Is a process ot coirtdnuous fiistdltatioii 
Jtion, the latter is effected at the rapense of 
Wb of the vapours from the distilling ^ ’ 

»y operating tma column at a higher pre^s 


Manvfadure of maU cxiroot Eng. Pat. 16,837. 
Sc6 XIXa. 


XIXa.-FOODS. 

Zachee; VelodUj ol srission o/— — % 
ol (he “ Bulgarian jmmut. II. 0- 
and C. Ventura. Atti R. A««a. l^eo, 1916, 
(vl 25, i., 793—798. J. Chem. Soc., 1916, 
no, i.. 699. 

The conversion of lactose into lacl-ic acid _ b> 
BaciVvs bufyoricus is not a unimolefwiar reaction, 

1 the. value of the velocity consUnt a«M- 

finuous diminuticn as the action p^cce*^. 

two s^plra of iniik containing dij^t pro^ 
lions of lactose, the action ceased in eato caw 
when the eonrentraticn ot toe lactic acid 
became about 0-270 grm.-mol. per htre, or about 
SAC/ the bacteria apparently hew 

three cases. 

rBio^Chet^9W.^’^«-»’'• 

The 

as a source of aware“By no food 

, part ol toe yeast aS hauL a rise 

; L*toeiric"cT"ottoe\lood. Theamonnt 
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of mitogen which would be fully adequate in the 
form of potatoes proves to be insufacient in the 
case of yeast ; this also applies to white bread and 
.polidied rice. A positive nitrogen balance cannot 
be obtained by the addition of vitamine prepared 
from autolysed yeast by Seidell’s method (U.S. 
Pat. 1,173,317 ; this J., 1018, 653).— W. P. S. 


Carotin ; Toxicitv of . H. G. Wells and 0. F. 

Hedentaurg. J. Biol. Chena., 1916, 27, 213 — 216. 

Cabotin, tha colouring matter of wheat flour and 
carrots, has i no appreciable toxic action, _ and 
chlorination does not increase its tomcity. 
Quantities of 0'2 grm. of the substance injected 
into guinea pigs (weighing 245 to 205 grms. ) 
had no effect on the health of the animals. — W.P .S. 


Growth-producing substance from sheep pancreas ; 

Isolation of a . W. H. Eddy. J. Biol. Chem., 

1916, 27, 113—126. 

Sheep pancreas was extracted with alcohol con- 
taining 4% of HCl, the extracts were evaporati^ 
at a low temperature, the residue was dissolved in 
water, the solution filtered, the filtrate evaporated, 
then diluted with water, treated with sulphuric 
acid and phosphotungstic acid, the precipitate 
collected, decomposed by mixing with water and 
barium hydroxide, and the mixture filtered. 
aVfter removing excess of sulphuric acid from the 
filtrate, the latter was evaporated, the residue 
treated with alcohol, and tlie alcohoho solution 
treated with alcoholic mercuric chloride solution, 
l^e precipitate obtained was decomposed with 
hydrogen sulphide, the mercury sulphide separated, 
and the purines in the solution then precipitated 
with silver nitrate and separated by filtration. 
The filtrate was treated with silver nitrate and 
barium hydroxide, the precipitate formed was 
decomposed with hydrogen sulphide, and the so- 
lution freed from barium, sulphuric acid, and 
cWorides. The resulting solution contained a sub- 
stance which was capable of producing a marked 
increase in growth when administered to rats. 
The substance was precipitated by phospho- 
tungstic acid and by colloidal hydrated aluminiiun 
silicate (Lloyd’s reagent) ; it was not a protein, 
fatty substance, or a mixture of amino-acids. 

•' 1X7 T> CJ 


Proteolytic action ; An examination of certain 

methods for the study of . H. C. Sherman 

and D. E. Neun. J. Amer. Chem. Soc., 1916, 
38, 2199—2216. 

Eight different methods have been comparatively 
investigated with commercial preparations of 
pepsin and trypsin. For the study of proteolytic 
activities solutions of casein form the most con- 
venient substratum ; in the case of pepsin 1 grm. 
of casein is diasolved in Af/20-hydrocnloric acid, 
the solution warmed, the enzyme added, and the 
volume made up to 100 c.c. After digestion, the 
undigested casein may be precipitated by pouring 
into 25 c.c. of 20% sodium sulphate solution. 
For experiments with trjrsin, solutions of sodium 
caseinate of slight alkalinity are employed. One 
of the best quantitative methods of comparison is 
based on the determination of the total nitrogen 
by Kjeldahl’s method in the filtrate after digestion 
and precipitation. The proportionality of the 
results to quantity of enzyme extends over a 
considerable range and the comparisons may be 
made either on the basis of the amount of digestion 
products produced in a given time (which should 
not be too long) or of the time required to render 
a given amount of nitrogen soluble, the latter 
mrthod offering a longer range of accurate observ- 
ations. Equally satisfactory comparisons are 


obtainable by Van Slyke’s amino-nitrogen deter- 
mination method (this J., 1911, 771, 1135 ; 1015 
1110, 1275), with the added advantage that the 
protrolytic action may be followed in its more 
advanced stages, long after the total dissolve^ 
nitrogen has reached its maximum limit. Here 
alOT, it is important to confine the observations to 
reasonably short digestion periods of J to ] hour 
as over prolonged periods, differences in activity 
tend to become equalised. Anotiker method of 
measuring the results of ^proteoly-siS’Which appears 
capable of giving useful indications, la the titration 
of the carboxylic acidity of the digestion products 
in presence of thymolphthalein as' indicator ; this 
methe d is somewhat less delicate than the deter- 
mination of total nitrogen and about as deUcate 
but not so regular as the amino -nitrogen method' 
the general trend of the indications is comparable 
with the total nitrogen method. Indirect methods, 
such as electrical conductivity and polarimetric 
methods, may be useful ift certain cases, but are 
less desirable than methods based on direct 
chemical functions. Colorimetric methods, suoh 
as the biuret and the ninhydrin reactions, arc of 
subordinate value for quantitative comparisons 

— J.F.B. ' 

Hwmin fonvuilinn ; Peadion between amino-acids 

and carbohydrates as a probable cause of 

M. L. Roxas. J. Biol. Chem., 1916, 27, 71 -93I 

To obtain information on the structure and 
formation of humic substances, experiments were 
made to determine which amino-acids react with 
carbohydrates under certain conditions, whether 
different sugars behave alike towards the same 
amino-acid, and what group of the reactive 
amino-acids takes part in the reaction. It was 
found that under the conditions of the experiments 
alanine, leucine, phenylalanine, glutamic uci^ 
and proline were not important factors in humin 
formation. The following amino-acids were respon- 
sible for humin formation, and when digested zith 
20% HCl plus sugar, the proportion of their 
nitorogen converted into humin-nitrogen was ; 
tyro-sme, 15 0; cystine, 31; arginine, 2'3.S; 
lysine, 2-62 ; histidine, 1-84 ; tryptophane. 71'0%, 
Xylose and lEcvulose were, as a rule, more reactive 
than was dextrose. Arginine, histidine, and 
lysine reacLd with.scgars more readily in weak 
acid or aqueous solutions than in strong arid 
solution. Arginine, histidine, and tiyptophane 
reacted with loss in reactivity of their amino 
nitrogen towards nitrous acid, but the amino 
group apparently remained intact in the humin 
From tyrosine and cystine. (See also Gortner, 
, this J., 1916, 1030.)— ’iV. P. S. 

Beans ; Detection and determination of hydrocymtk 

addin . L. Guignard. Ann. Fakif., 191Gi 

9, 201—305. 

Btikmah beans {Phaseotus lunatus species) imported 
into France for edible purposes were found to contain 

0 025% of hydrocyanic acid, a quantity slightly 
in excess of the maximum quantity allowc d. The 
isopurpuratc reaction was used to detect the 
presence of hydrocyanic acid in these beaus ; 
2 gnus, of the powdered bean was mi-ved in a 
flask with 10 c.c. of water, and a strip of fitter' 
paper dipped previously in a solution coniaiiung 

1 grm. of picric acid and 10 grms. of se dnipi 
carbonate per 100 c.c. of water was suspended m 
the flask. An orange-red coloration developed on 
the paper within 1 2 hours when hydrocyanic a* 
was present. To determine the quantity of hyd"' 
cyanic ai id, 20 grms. of the pow dered beans 
macerated with water tor 12 houis, then stra 
distilli'd, and the distillate titrated with 
nitrate solution, potassium iodide being used 
in^cator. — W. P. S. 
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Soya meal poising; Ertradei- t u , 

Agnc., 1916, 28, 691— 692 . 

Soya beans, after the oU has been ... 

a solvent, are made into a moniT with 

(or cattle feeding naphtha 'o’"® 
for extracting the oU,*^lmt trichloi^irt>.^i“*’ 

^ S IS 

sstea siSr 

Experimental proof was obtabied T.e 
were badly and in many cases fataUy ‘affec^d bv 
this meal but pigs and sheep were not alWt^J 

jsas S'is.tss.ste ~ 

that the trichloroethTne used wa, 

Extr^^ soya bean meal is an excrifent tedsr' 

"Sidi*?ag‘“A.S,»c&r--„5- 'S* 

Chem.-Zeit , 1916, 40. 832. ’ ‘®*®- 

One gm. of the cocoa is boiled for 1.5 mins in a 
graduated tube with 20 c.o. of l-5o/„ hydr^hloric 
acid, the mixture then cooled to SO' C., shaken 
or 6 mms. with ether, and centrifuged for 15 mia" 
(at least 1000 revolutions per min.). An aliauot 
portion (say 25 c.c.) of the ethereal solut on ”s 
transferred to a nickel basin, the ether evaporated! 
the residue of fat heated for 10 mins, in a Soxhlet 
drying oven, and weighed.— W. P. S. 

Chicory ; Deleetien of beetroot in . E. Collin 

Ann. Palsif., 1916, 9, 271—272. 

A PornnoN of the suspected chicory is washed 
with Labarraque’s solution (prepared hv tritunatine 
75 gr^. of bleaching powder with 600 c.c. of water, 
added in two or three portions, filtering, adding 
a solution of 150 grms. of sodium carbonate in 
iOO c.c. of water, and again fittering) until all 
soluble colouring matter has been removed, and 
the particles are then examined under the micr.i- 
3cope. It any particles of beetroot are present 
BO j ^ contain numerous bl.ack cells 

liUed with crystals of calcium oxalate. The cells 
are oval or elongated and are more numerous near 
the ligneous vessels of the woodv portion of the 
foot. (See also this J., 1915, 568).— W. P. S. 

Cakium ; Determination of in the ash offoraye 

manta and animal careaaea. S. B. Kiiziriaii. 
J- Amer. Chem. Soc., 1916, 38, 1996—2000. 

The following method is recommended as being I 
more accurate and rapid than the .so-called basic 
icetate method in general use : — Prom an .scid 
’Olution of the ash the phosphorus is removed by 
as ammonium phosphomolvbdate, 
ind the calcium is precipitated as oxalate' in the 
trate. either before or after the removal of the 
.xcess of molybdenum as sulphide. If the former 
?®t>ve, which is probably preferable, be 
aopteo. the oxalate precipitate is eollei-ted in 
crucible, ignited to oxide in an electric 
dissolved ia dilute hydroHhloric .acid, 
to chloride and ammonia added 

precipitate iron and aluminium, 
oroBi u f“(1hm again separated as oxalate, the 
.. being entirely free from molyb- 
mnWiT-i second alternative be adopted the 

-rmivuj fllteate from ths phospho- 

vitif® 1*® precipitate is precipitated by digestion 
u coiouriegg ammonium sulphide, and subse- 


S S”" bydrochloric acid. The 

resuha^i’- “•<’ium determinations. The 
S^mett ^ showed elhse 

theoretical in the case of 

duc^in an.f”®’ be closelv repro- 

alyses of plant and animal ashes. 

— O. P. M. 

New methods in the , cheat starch industry. Goldbeck . 
Sec XVII. 

fomaVtehvde. in 

myeahjsis. Sjollcma and Kam. . See XVIil. 

the determination 

oj etlnc acid. Willaman. See XX. 

^’‘i^^^rbituric acid, 
and mnlonylguanvivne as quanlilaiive vrecivi- 
tants for furfural [from pentoses]. Dox Jnd 
Plaisance. See XXI II. 

Patents. 

Bev^age extracts ; Manufacture of J T, 

“sf^bef t 

A MIXTURE Of pxiUDd algaroba (carob) bean, 
malt sprouts, an^d amylaceous materials is made 
into a dough which is moulded into loaves and 
these are kept at 140° to 100" F, (00° to 71° C.) 
tor about 2 hours ; the loaves are then dried and 
ground to a coarse powder. This powder is 
roasted, extraited with water, and the extract 
evaporated to form a dry powder. (See also Eng. 
Tm*?' WJ. Pf and 17,255 of 1015; thU J , 
1915,1102; 1910,940.) — W. P. S. 

Beverage extract; Soluble . J. E. Kellogg 

Assignor to Kellogg Toasted Corn Flake Co ! 
Battle Creek, Mich. U.S. Pat. 1,199,387, Sept. 
26, 1916. Date of appl., Oct. 23, 1915. 

A SOLUBLE extract of a cooked and roasted mixture 
of about 3 parts of cereal flour, 3 of bran, and 3 of 
malt. — A. S. 

Milk or other Ivfuids ; Apparatus for the pasteurisa- 
Hon of—. A. McCulloch and W. R. Walkey, 
London. Eng. Pat. 14,200, Oct. 7, 1915. 

The apparatus comprises a coirugatnd tray placed 
in the upper part of a heating bath. The liquid 
is delivered from .an upper tank on to the corru- 
gated tray, flows through the channels formed by 
the corrugations, and is discharged through aii 
outlet pipc._ The heating bath has a corrugated 
bottom and is provided with an cxpfuision chamber. 

— W. P. S. 

Cheese or a cheese-like food product ; Mamifacture 

of . H. W. Crowe, Yelverton, Devon. 

Eng. Pat. 101,041, Jan. 3, 1910. (Appl. No. 27 
of 1910.) 

The cheese curd is obtained by treating milk, 
skimmed milk, or heated milk with a culture of 
b.'wteri.v which produce but a small quantity nf 
lactic acid. These bacteria exist in the atmosphere 
in the district of Christiania, Norway, and 
cultures may he prepared from milk curd im- 
ported from' that district. If desired, the curd 
obtained may be mixed with a proportion of 
ordinary rennet curd. — W. P. S. 

JKMSCidar flesh of animals of the bovine genus ; 

Drocess for the preparation of the which may 

be preserved aftencards by means of heal in 
appropriate receptacles. J. Ralzari, Buenos 
Aires. Eng. Pat. 15,559, Nov. 4, 1015. 

The flesh is freed from tat, minced, sterilised in the 
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presence of wftter at 120‘’O., again mmofd) tbe 
licpiid poiiion is separated and eva|)nrated to a 
density of 7^B. (sp.gr. 1-05^ the mincfd meat 
and the cont'enimted lujuid are miiced» and 
the mixture is sterilised in hermetically closed 
receptacles, — ^W. P. 8. . 

3fatt extract ; Method of manufacture of . S. 

H. Green, Lelant, And J. D. Opie, Hayle, Com- 
wafl. Eng. Pat. 16,887, Dec. 1, 1915, 

Perforated receptacles containing crushed malted 
cereal placed in tanks arranged in steps and 
each provided with a heati^ coil. The con- 
tainers are transferred successively from one tank 
to another aft^ a suitable period of extraction, 
whUst the extra(;tinK liquid ia transferi’ed from 
tank to tank in the opposite direction. The 
arrangement is such that the nearly exhausted 
material is extracted in the upper tank with a weak 
liquor, and the material in the lowest receptacle 
and tank is extracted with an already strong 
liquor which has mssed in succession through the 
series of tanks. The temperature of the liquids 
in the tanks is so graduate in regular steps that 
the liquid in the top tank is nearly boiling whilst 
that in the last tank ia at about 120'’ F. (49® C.). 
The extract is dischanred from the last tank and 
concaif^ted under reduced pressure. — W. P. S. 

CMtUinoui substances; Method for the producHon 

of solid . Solid gelatinous [food] proditd. 

P, Aakenasy, Kariarube, Assignor to A.-G. fur 
Chem. Prod. vorm. H. Scheidemaudel, Beriin, 
Germany. U.S. Pats. 1,201,132 and 1,201,138, 
Oist. 10, 1910. DateofappL, Oct. 19, 1915. 

.See Eng. Pat. 100.392 cf 1916; this J., 1916, 855. 
The process may be applied to the manufacture 
of food produc ts consisting of small globules con- 
toning a foe d substance nuxed with an animal 
g^akinous substance. 
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Hydrogen sulphide ; Deierminafiott of in 

water. L. W. WinklCT. Z. angew. Chem., 1016, 
Jl,383— 384. 

Very small quantities of hydrogen sulphide in 
water may be detemuned ccdorimetrically (this 
1913, 957). The followii^ method is recom- 
mended for laiger quantities : — The water is 
collected in a gl^-stoppered bottle of 500 c.c. 
capacity, cont^ii^ 10 — ^20 gnns. of ooaj^ 
marble whitjh has previously been washed with 
dilute hydrochloric add. For the determination, 
the stc.pper is removed and replaced hy another 
caiTTing a bulb tube, a side tube from which loads 
Slat to a U-tube containing cotton wool and then 
to an absorption bulb containii^ 50 c.c. of 
fresWy-made bromine water which must be free 
from acid. A stopper in the upper end of the 
bulb tube carries fne stem of a separating funnel 
in Which is placed 60 c.c. of 18% hydrochloric 
add. The add is discharged in three portions : 
h^f to start the reaction, one qruarter after the 
lapite of an hour, and the remainder after another 
hour. The hydrogen sulphide is oxidised to 
sulphuric acid by the bromine, and after evaporat- 
ing until the excess of bromine and the hydro- 
bromic acid are expelled, the sulpharic acid may 
be titraUd with i'^/lOO Iwrax, using methyl orange 
as indicator, or, preferably, the bromine alone 
may be expelled by boiling, and the mtxrd hydro- 
b*oimc ar d snlphuric aci^ titrated with borax. 
Amd-hod tor determining tiie strength of hydrogen 
sulphide water comrists in placing 300 c.c. of H/IO 
potefisnxm permanganate Boiutkm and 1 grat of 


pure sodium hydroxide in a g;!aas-flt4^per&d fiask 
of 260 c.c. capacity, weighi^ the msk with its 
contents, adding a few c.c. of the water to b»‘ 
tedrfd, and re-wdghing. After an hour the 
aolntion is arididid witli sulphuric acid, treated 
with potasaram iodide, and tifecated with iV^/io 
sodium thiosulphste solution. 1 c.c. of iV/io 
potassium permanganate solution =4)’4263 mgrm. 
H,& It is necessaw to have an excess of per- 
manganate, and if the acidified soltstfon is gmn 
the test must be repeated with a smo&er quantity 
of the sample. — A. R. S. 

Sewage disposal ; Experiences with the EmseJur 
tonjfc similar methods of — . K. Thunmi 
and A. Be^hle. Mitt. Kgl. Ijandesanst. f. 
Wafiserhyg., 1914, 18 , 48. Chem.-Zeit., 1918. 
40 , Rep., 347—348. 

The chid difficulties encotmicied m the likiiacher 
tank (see Fowler, this J., 1911, 1346) and siinilai 
meth^Hls ot sewage dnposal arise from the formation 
of acid sludf^ in the idudge-decompomng cliambers, 
the separation of sludge as a floating layer, and 
frothing. Sludge from a properly working 
Kmscher tank has a deep bl^k colour due 
ferrous sulphide, an alkaline reaction, and -a 
characteristic, nob unpleasant od<mr, and drains 
easily ; the effluent has no putrid odour and 
contains ammonia and free carbem dioxide. Wheu. 
however, the sewage contains an excessive quantity 
of carbohydrates, and rdatively small quantiticfi 
of ttitn>gen compounds and ammonia or othoT 
bases, fermentation frequency occurs iprtead of 
putrefaction, and yellow to black, acid aludgr* 
IS obtained, which has an unpleasant smell and 
drains badly. To obtain slu^e of satisfactory 
quality, effective agitation, by means of stiiveis 
and by blowing, is required ; the ratio of sludge 
to sewago in the riudge-decomposh^ chambet 
should bo about 1 : 2. Limited quantities of 
moderately hard water or of lime may be addcxl 
to the sewage to increase the acid-fixing power. 
The separation of sludge as a floating layer occurs 
most Irequentiy when the riudg^ecompeminu 
chambers first come into operation, and one of the 
chief causes is insuffident mixing of the sludgf* 
and sewage. The floating layer should be broken 
at intervals by pur^ring sewage (m to it, by 
mechanical stirring, or by lowering the liquid levci 
in the setUing or decompotnng chambers. — A. S- 

PreparerffOM of dipkenyUmine-mlpMcric acid reager I 
Tonius. Seff X^ll, 

Patents. 

Waters containing iron in organic combination : 

Purijicatiem of natural . StadtgeiuMnde 

Breslau, and W. Wagenkneckt, Bresl^. Oer. 
Pat. 294,098, Nov. 5, 1913. 

The water to be purified is mixed with water 
containing iron in inorganic combination, and the 
mixture is ti-eated with a quantity of lime water 
equivalent to ihe inorganic iron, emd then paseed 
over a trickling fll^. The coUoidal ferrom? 
hydroxide first formed is oxidised to feme hydr- 
oxide, and precipitated, end carries down with it 
the iron present in otgacic comb^ation. — A. 8. 

Tetrampric sulphate ; Preparation of , and i/? 

use as a fungicide. 9^. des l4od. Agri^oles 
Mouillante A rAi^^eol. First Addition, dated 
June 22, 1914, to Fr. Pat. 476,518, Apr. 24, 
1914 (this J,, 1916, 87). V 

Pent.'^-cupric sulphate, CnSO4,4CuO,6H20, » 
obtained by operating under the condittow 
dew-ribed in* the main patent, if the utrengtl^ 
the oopptf solution is kept low in comparison wiw 
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tiie h^H coacenimfaon o! the sodinm oarhonate 
but the coi^r milphate must always be kept in 
excess. By peplacmg the free alkali or carbonate 

byanalkalme-earth carbonate, c.g., calcium carbon- 
ate, tiie copper sulphate being kept in excess 
during the preparation, a tetranupne sulphate. 
0uSO4,3CuO,4HaO, may be obtained, or, with a 
lees proportion of calcium carbonate, a basic 
cupric sulphate of theformula, 20uS0*.3Cu0,5IT Ci 
uily be obtained.— B. K. 

Purifying water containing mineral ealis. p. 
Munzer, Braunsfeld, Uermany, Assignor to 
Reisert Automatic Water Ihirifying Co TJ S 
Pate. 1,199,098 and 1,109.099, f^pt. 26, lOib! 
Dates of appl., Jan. 28, 1910, and Mar. 24, 1916. 

Sre Ft. Pat. 411,532 of 1910 ; this J., 1910, 971. 

Simlisaiion of fluids; Apparatus for the 

W. R- Walkey, London. U.S. Pat. 1,199,612, 
^pt. 26, 1916. Late of appl., Apr. 8, 1915. 

Ske Eng. Pat. 14,689 of 1914; this J., 1911, 1221. 

W(Act and other liquids ; Apparatus for trcaltnaU 

of uUra-viokt rays. V. Henri, Paris, 

and A. ITelbronner and It, von Recklinghausen, 
Suresnes, France, Assignors to The H.U.V Co., 
Inc. US. Pat. 1,200,040. Oct. 10, 1916. Late 
ol appb, Nov. 10. 1913. 

Ser Eng- Pat. 20,430 of 1910 j this J., 1911, 1229. 
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/pec<xcua«/t/i ; Alkaloids of . P. Karrcr. Ber., 

1916, 49,2057—2079. (See also this J., 1914, 764.) 

The empirical formuhe, CwHioOtNj and 
CtsH| 40 |N|, attributed by Carr and Pynian to 
emetine and cephaeline re^ectively, are confirmed 
vheo the analysis is made on the substam es dried 
at 110* C. Emetine contains four and ccph?v line 
three methoxyl groups, and when demethylatcd 
with hydriodic arid yield compounds (ontaining 
iodine which ran be removed by shaking the 
alcoholic solutions with silver oxide, the same 
substance emeto^ne, m.pt. 205* C., being obtained 
in each case. Cephaeline on melhvlation uitli 
sodium m thoxide r nd dimethyl sulph te or with 
diazomethane is converted into emetine and can 
be conveiie<l similarly into higher homolosaies 
such as ethyl-emetine (emetothyline). ra pt. 68* — 
71° C., propyl-emetine (emetpropyline), m.pt. 
58° — 60* C., ’ and allyl-enaetinn (emetallyline} 
which po6S^ similar physiologi<'al properties 
to emetine but in a gradually diraipisliing degree. 
Emetine on complete methvlation yields a 
wpll.( rystaliieed salt, C»,n, 9 NtO.(rH,)« H,l), 
wm^h gives the coirespondii^ base with silver 
oride. This base on distillation in a vaiuum 
gives a new base, anhydrotrinietbylcTnctine, 
^.U» 7 t)«(NOH|)|(NOH,), udthout loss of nitrogen. 

base on comidleto methylafcion with methyl 
ii^ide and treatment with silver oxide yields 
wter distillation in a vacuum a base 
together with triinethylanunc. 
thk the conclusion is drawra that one of the 
nitrogen atoms in emetdne is in a simple ring 
Jhdst the other forms part of two ring systems, 
l^etine on oxidation with an alcoholic solution 
iodine yields dehydio-emetine iodide, whi<h 
ronua gclden-yMlow needlesi m.pt. 177° — 179° C., 
to the products obtained by the oxidation 
hydrogenate isoquinoline derivatives such as 
Nadine and corydahne.— T. C. 


t'rtfptopine and proiopinc. W. H. P^ra, nm. 

Chem. Soc. Trans., 1916, 109, 816— 102B. 
Cryp^pini 5 , CjiHjaO^N, occurs in ophim in very 
n^ute proportions (5 oz. of the hydrochloride 
obtain^ from 10,000 lb. of opium) and is !s<^^e<l 
attor the separation of the morphine and Uiebaine. 
Hitherto the only direct constitutional clue was 
the formation of ni«l emipiiiic acid on oxidati^ 
with permanganate, indicating a dimethoxybOT- 
2 cne nucleus. The presence of a inethylenedioxy- 
ben^enc or piperonyl nucleus was regarded as 
probable and is now confirmed. Ciyptopine com- 
DinM readily with methyl sulphate yielding (he 
methosulphate ; when this is reduced wito sodium 
amalgam in boiling acid solution, it is converted 
into tetrahydromethylcryptopiue, By 

the action of acetyl rhlovide on this, water is 
eliminated yielding nnhydrotoliahydromethTl- 
cryptopine, and thi.s latter, on oxidation with miy 
permanganate in acetone solution, viclds a syrupy 
base (A), an aldehyde (u), m.pt, 74'— 75*0.. 
an acid (c), m.pt. 153" C., an acid (d), m.pt. 217* 0 . 
and «i-heniipinic acid. The syrupy base ki the 
N-methyl derivative of 4'. 5-dim0thoxy-2-^- 
methylaminoethylbenzaldehydo and therefore 
represents the dimethoxybenzeno nucloue with a 
methylated side chain of -CHs-CHs-NlCHAf 
The acid (c) is the N-forrayl derivative of a similar 
benzoic acid and belongs to tho same portion of 
the cryptopine molecule. The aldehyde (B) and 
acid (d) represent the metliyleiiedioxyt^nzone 
nucleus ; the aldehyde is a methylpipronal, 
yielding on oxidation a metbylpiperonylic acid 
identical with (D), and it has been characlerised as 
5 . 6-methyleneriioxy-o4olu Idehyde. Omhinlng 
product® (a) and (b), on tho assumption that their 
aldehyde groups arc produced by the oxidatidh 
of an ethylene bond, the fonnula of anhydrotetta- 
hydromethylcryptopine may be leconstructed, and 
the addition of H.OH at the ethylene bond 
that of tetrahydromethylcryptoprae, with 
CHjOHl.CHj joining tho two nuclei. This link is 
^so present in dihydrocryptopine and is formad 
by uie hydrogenation of CO.CHg or its anolic 
c^ivalcnt C(OH) : CTT in cryptopine itself, the 
CO 1>eing attached to the dimethoxybonzene and 
the CH, to the melhylencdioxybenzene portion. 
To complete the structure of cryptopine, the nitro- 
genous side-chain (su?;r«) of tho dimeOioxy- 
benzene nucleus is joined up to the raefchj'l group 
of Uic methylpiperonyl uurleus, with subtraction 
of n and CH,. Thus the two nuclei are united in 
cryptopine by a closed chain of nine carbon atoms 
and one nitrogen (N’CH,), which becomes ruptured 
in the hydrogenation of the methosulphate, 
whereby the N becomes tenuinal in taking^ up 
a second CH Ciyptopine cannot be resolved into 
optically active components and rontains no 
asymmetric carbon atom ; it does not yield to 
acctvl derivative and, in spite of tho CO-CHi 
trrou'p, it does not combine with hydroiylamins or 
seinicarbazide, which is explained by stone 
hindrance. From the enolic form of cryptopino are 
derived by the action of strong acids well deftnod 
quaternary .salts of ,«)cr)T)topme in wMi tto 
hydroxvl of tho cnol migrates to Uie N.CH, and 
the dihydrowoquinoliue ring is closed ; ^ 

spai'ingly soluble disulphate is most charactenaty. 
Bv Uie action of dilute nitric acid under oraton 
conditions, cryptopine yields a imxture of mtro- 
ciwptopinc and dibasic cryptopidic acid 
the piperonyl nucleus is oxidised 

StricSyields two dinitoocn'ptppmM. D^^- 


errotopine is formed by reduction with 
SSi and bohing dilute sulphunc «id 
^hkTuaternary chlorides of 
on dieestion with acetyl or phosphoryl 
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dihydrocryptopiiie and tiieu o- and S-isacrypto- 
pidols, CmHmiOm with elimination ol the nitrogen 
as trimetnylamine. This series of reactions is 
closely duplicated in the berberine series. By the 
methylation of cryptopine, two methylcryptopines 
may be obtained according to whether the rapture 
of the ring takes place on one side of the nitrogen 
atom or the other ; both yield cryptopidiol and 
anhydrocryptopidiob on exhaustive methylation. 
Anhydrocryptopine is formed by the action of 
methyl alcoholic potassium hydroxide on iso- 
cryptopine chloride ; this compound has the 
closed dihydroisoquinoline rii^ characteristic of 
■isocryptopine throi^h the union of the nitrc^en 
with the enolfc group, but the remainder of the 
original ten-member rii^ of cryptopine forms an 
open side chain ‘CH : CHj. Anhydrocryptopine, 
from a constitutional point of view, is one of the 
most interesting members of the cryptopine series, 
ow ing to its extraordinary reactivity, and forms 
the starting point of a large number of important 
derivatives. One of the most striking series of 
transformations is its conversion by strong hydro- 
chloric acid into the cpicryptopines, in which the 
CO.CH, group is inverted as compared with 
cryptopine. By the subsequent action ol phos- 
phoryl chloride a range ol intensely coloured 
g>icryptopirubin salts is obtained. ProUypine, 
(frtllijOsN, is an alkaloid also present in opium 
but most conveniently extracted from the root 
ol Dkenira speetabilis. Protopme shows a com- 
plete analogy with cryptopine in the most char- 
acterisUc transformations now elucidated and 
there can no longer be any doubt that these 
alkaloids are intimately related in constitution, 
in such a manner that the two methoxy groups 
in cryptopine are replaced by a methylenedioxy 
group m protopine. — J. F. B. 

Camphor oil of high boiling point ; Consfifuenfs of 

. K. Kafuku. KogyS-Kwagaku-Zasslu 

(J. Chem. Ind., Tokyo), 1916, 19, 815—822. 

Camthob oil distiUed by the Monopoly Bureau, 
Formosa, had the following characters: — Sp.gr. 
at 15“ C., 0-9805 ; n'i)“ =1-5035 j ester value, 
0-66 ; ester value after acetylation, 126 ; and acid 
value, 3-14. The oil contained lauric acid, and a 
substance, CnH.jO,, probably a lactone of an 
aliphatic hydroxy acid. The fraction of highest 
boUing point contained piperonylic acid, which had 
possibly been formed by oxidation of the salrol 
during'the distiliation. A tricyclic sesquiterpene 
alcohol was also isolated. — C. A. M, 

Opiicallu active diaminoglycerol ; Synihesio of . 

E. Abderhalden and B. Eichwald. Ber., 1910, 
49, 2095—2103. 

AliYL bromide, prepared by passing hydrogen 
bromide into allyl alcohol, is added gradually to 
sodium methoxide, the resulting allylmethylether 
distilied off below 62“ C., dissolved in chloroform, 
and the theoretical quantity of bromine added, 
with ice-coohug, to convert it into dibromoallyl- 
methyiether, CHiBr.CHBr.CHjOCHj. The latter 
is then converted into o /3- diamino --y- 
methoxyglycerol by heating for 2 days at 90“ — 
100“ C. under pressure with a saturate alcoholic 
soiution of ammonia, the diaminomet.hoxyglycerol 
being separated by adding solid potassium j 
hydroxide, remo-vii^ the alcohol by heating in a 
salt bath, and distilling off the crude diamine in 
a vacuum. The yield of diaminomethoxyglycerol 
is only 5 to 8%, the chief products being 
high-boiling, unsatuiated, amino compounds 
o/S-Diamino^-metho^glycerol gives a well- 
crystallised salt with bromocamphorsulphonic 
acM which after recrystallising ten times and then 
distilling with potarainm hydroxide yields d-afl- 
diamlno-Y-meiiioxyglycerol, [a]'D = -1- 8“-19 in 


aqueous solution. The I-«(3-diaminomcthoxy- 
glycerol can be recovwed as hydrobromlde from 
the mother liquors by passing in hydrogen bromide. 
i-Diaminomethoxyglycerol on heating with con- 
centrated hydrobromic acid is converted into 
i-diaminoglycerol dihydrobromidc, m.pt. 198“ C . 
whilst the d- and l-modiflcations are similarly 
converted into d- and l-diaminoglycerol dihydm- 
biomidcs, [a]V = + 6“-20 and — 2“-51 respect- 
ively. On heating t- and d-a;3-diaminoglycerol 
dihydrobromide for 4 to 8 hours in a seal^ tube 
with a saturated solution of hydrobromic acid at 
140“ — 150“ C., they are converted respectively 
into i-oiS-diamino-y-bromoglycerol dihydrobromidc 
and (i-«/J-diamino- 7 -bromoglycerol dihydrobromidc, 
W«’‘= -b7“-27.— T. C. 

Citric acid [in fruit /lifers, efc.] ; Modification of 

the Pratt method for the determination of 

J. J. WUlamnn. J. 'Amer. Chem. Soc., 1916 
88, 2193—2199. 

With Pratt’s method, based on the oxidation of 
citric acid to acetone and precipitotion of the 
latter as mercuric compound, considerable diffi- 
culty is experienced in obtaining concord.ant 
results. The author has modified the original 
method in many important respects and recom- 
mends the folio-wing pybeedure as satisfactory 
The pectins are separated by adding to the juice 
twice its vol. of 60 alcohol ; the precipitate is 
filtered off with the aid of the pump, sucked as dry 
as possible, and washed twice with 65% alcohol. 
The filtrate is diluted to contain approximately 
30% of alcohol by vol., and 5 c.c. of a 10% solution 
of barium acetate in 30% alcohol slowly added. 
The barium citrate is collected on asbestos in a 
Gooch crucible, washed once with 30% alcohol, 
and dried in the oven. It is then dissolved with 
hot 6% phosphoric acid, using three portions of 
20 c.c. each, followed by hot water filtrate and 
I washings should amount to about 100 c.c. The 
solution is transferred to a 200 c.c. distillation 
flask connected with a spiral condenser and with 
a reservoir of potassium permanganate (0-5 grms. 
per litre) controlled by a screw pinch-clip. The 
adapter of the condenser dips into 40 c.c. of 
Denigte* solution (this J., 1899, 179) ; the citrate 
solution is briskly boiled over a naked flame, and 
the permanganate introduced at the rate ol 20 — 25 
drops in 10 secs. When a deep pink colour has 
persisted for 2 mins, the reaction is finished ; it 
it is necessary to add more water, the addition 
of pei-manganate must be stopped a little while 
before the distillation is interrupt^. The distillate 
is made up to 309 c.c. and boiled gently under a 
reflux condenser for 45 mins. ; if the distillate is 
over 300 c.c., it is important that more of the 
Dcnigte’ solution be added at the rate of 15 c.c. 
lor each 100 c.c. excess of distillate. The solution 
is filtered hot through paper, the precipitate 
washed twice by decantation with hot water, and 
the fflter thoroughly washed. The precipitate 
in the flask and on the filter is dissolved in hot 5 % 
hydrochloric acid, the solution and washings are 
collected in a 100 c.c. flask, nearly neutralist 
with 10% sodium hydroxide, and made up to 
1(K) c.c. This solution is titrated against 10 — 15 c.c. 
of standard potassium iodide at 28-0218 grms. per 
litre, I c.c. of which is equivalent to 2-0 mgnns. 
of citric acid. — J. F. B. 


NUriles ,- Studies in the poeparatian of — 

Preparation of aliphatic nitriles. G. D. van 
Epps and E. E. Beid. J. Amer. Chem. hoc., 
19M, 88, 2120—2128. 

AUFHA-no as weU as aromatic nitriles are 
prepared -with good yields by distilling nuxtuw 
of well dried heavy metal salts ol the acids wim 
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li glit excess of lead or other thiocyanate. As a 
I3e, the zinc salt of the acid mixed with lead 
hiocyanate gives the best results. The use of a 
9 ,Tgo excess of the thiocyanate or of r^uced 
)re^ure in distillation shows no material advan- 
aige. For the prei»ration of acetonitrile, a mix- 
ture of 1 part of dried zinc acetate and 2 parts of 
,ead thiocyanate is heated in a glass retoit until 
ao more distillate comes over ; the residue consists 
3 f a mixture ot zinc and lead sulphides. Tlic 
crude distillate is rmxed "ivith half its volume of 
water, saturated with solid potassium carbonate 
or ammonia gas, and the nitrile .separated and 
fractionated. In dealing with larger quantities 
an iron retort may be used, but the product is 
generally slightly coloured. For small quantities 
better yields may be obtained by distilling from a 
class tube, 300 mm. long and 22 mm, in diameter, 
fitted int-o a hole bored in a brass block 50 mm. 
square and 300 mm. long ; the block is heated by 
two Bunsen burners and the heat i.s thereby applied 
slowly and uniformly to the reaction mixture. 
Generally, higher yields are obtained of nitriles of 
h«hcr molecular weight. In the case of isovalero- 
nitrile, 80% of the theoretical quantity was 
recorded ; hydrocinuamonitrile w’as also obtained 
with specially high yields. Sfanganese salts of 
the acids, particularly manganese acetate, may also 
be employed with advantage but are not so 
generally available as the zinc salta ; in certain 
cases cuprous thiocyanate may be employed 
instead of lead thiocyanate. — J. F. B. 

NUriUs ; Studies in the 'preparation of . ///. 

The catalytic preparation of niiriles. G. D. van 
Epps ana E. E. Reid. J. Amcr. Chem. Soc., 
1916, 38,2128—2135. 

When acetic acid vapour mixed with a moderate 
excess of ammonia is passed over alumina or 
thorla heated at 600n^, acetonitrile is fom^, 
with yields which may amount to 85% of the 
theoretical quantity. This reaction forms the 
basis of a continuous process for the preparation of 
acetonitrile in large quantities, requmng very 
Uttle attention. The best yields are 
nith glacial acid of approxmiate y 100% strength, 
introduced into the reaction tube with ammonia 
gas drawn directlv from a cylinder. The catalyst 
is prepared by soaking pumice stone, m pieces 
3—5 mm. in diam., in a strong solution of alu- 
minium sulphate, treating with ammonia solution, 
and washing. The prepared pumice is dried in 
the reaction tube in a current of ammonia gas. 


black deposit ; the yield depends on the activity 
of the catalyst and is afitected by trifling differ- 
ences in the method of preparation. — J. P. B. 

Neic method for ymrijlcaiion of colloidal solutions. 
Wegelin. See 1. 


— - 111 » V. vr 

Thoiia gives slightly inferior resiilts to alumin.a 
and is not employed 


iiuciivi V- 

ana is non empiujeu on the practical ^ I 

apparatus consists of a very thick-walled eupi' i 
tube, 762 mm. long and 32 mm. bore, heated bj , 
long burners. The acid is run in through a brass | 
tube containing a trap to prevent the u™ 
vapours : this tube is carried to about tm. 
inside the copper tube, so that the acid is . ■ 

on entering; it is snrrounded by a wider but ; 
shorter tube through which the ammonia ^ J™™' ! 
(luced, so that the acid enters directly into an 
atmosphere of ammonia at 
reaction. The products issuing from the copper 
tube pass through a condenser .mto ® ' 

beyond which is a flask containing aci 

absorption of the excess of aminoma The tom 

pecature of the copper tube is J 

apparatus which measures ’ muc 

mo^ favourable range t. ine 

acetic acid enters the trap-tobe at the rate ot 
about 1 drop per sec., and the ammoma j 

lated so that white wTOure flU about one-haU^ 
the condenser tube. The liquid “ 
generally forms two layers, the 
concentrated in the upper and ainrnonium ^ 
in the lower layer. After a certain time the 
catalyst becomes inefficient and covered mwi » 


ColoMM produced hy resorcinol itt solwlions of 
eerlain salts and their use for the detection of 
resorcinol in presence of other phenols. Krans- 
kopf and Ritter. See 111. 

Formilion of meihjlglyoxal and formaldehyde in 
glycolysis. SjoDcma and Kaitk See XVIII. 

Feaclions of peroxydnse purified hy uUrafiUraiton. 

Bach. SeeXXni. 

Patf-nts. 

Anhydrides of aliphalic acids; Process for the 

manufacture of . H. Dreyfus. Fr, Pat, 

478,951, June 30, 1914. 

ANnTPRiDES of aliphatic acids may be prepared 
by distilling a dr>' intimate mixture of a pyro- 
exdphate with a salt of the appropriate acid, e.g., 
distillation of a mixture of sodium pyrosulphate 
and sodium acetate yields acetic anhydride. 
Diluents such as acetic anhydride or acetic acid 
may be employed. — P. Sp. 

Acetic acid and acetaldehyde ; Manufacture of 
from acetylene, H. Dreyfus. Fr. Pat. 479,656, 
Dec. 23, 1914. Under Int. Conv., Nov. 30, 1914. 

In the manufacture of acetaldehyde by the com- 
bination of water with acetylene in tho presence 
of a mercury salt, a liquid medium is employed in 
which the merciirv salt is soluble, e,g., acetic acid, 
or which has a greater solvent power for acetylene 
than water, e.g., acetone. In order to oxidise the 
acetaldehyde to acetic acid, oxidising substances 
are added, e.g., hydrogen peTOXide, perborates, 
percarbonates, permanganates, bichromates, ozone, 

' etc or the oxidation may be effected by oxygen 
or air, with or without catalysts such as cerium 
oxide, vanadium pentoxide, cerium salts, copper 
acetate, manganates, manganese or copper mtrato, 
platinum or palladium sponge, etc. Example • 
Into a mixture of 400 parts of glacial acetic acid, 
100 parte oi water, 50 parts 
and 10 parts of emum oxide at “0 “ ™ 
nassed 130 parts of acetylene and 80— 100 paiTO 
of oxvgen. ^Acetic acid is produced continuously, 
and mW be drawn off at intervals and distilled, 
the residue being returned to the reacton vessel. 


mtiers le.q., ethyl ether, or eslers] ; dpparafw Jor 

the coJinneue P™"/„rit^,;;T'l914 
Barbel ct Fils et Cie. FT.Pat.47!),13S,Uoc.i,i»ia 

Tim ■vppacatos is 

top each of wliich is heated 

example, twelve t Alcohol is 

V'’'i,^nto the foS?r Son from the 
introduced mto the UKscending stream of 

bottom, where it meets the tosceho^ 
hot sulphuric and IS paiU^ ,3 

ether. ^ A ™^ture of ether^a^^^^ the 

rises ttitoMgh the tower, ^ - of the ak^ol 

arid in each section the wnv^ complete. The 
to ether rSiov” alcohol and ether 

three lowest which reaches the 

from it is run oS continuously 

ot a Iphon tube. The ether vapour 
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fnnn tiie top of the tower paeses into a rectifying 
cohimn, where alcohol is condensed and returned 
to the fourth section of the tower. The ether 
passes to a condenser and is condensed and 
coUected. The apparatus may also be used for 
the preparation of esters, e.g., cthvl acetate. 

— P. Sp. 

a.-lfethgkoumarrmee ; Preparation of — . — . Farben- 
fabr. vorm. F. Baver und Co. Gter. Pat. 
29.3,956, Feb. 5. 1915. Addition to Qer. Pat. 
279,864 (this J., 1915, 451). 

Bt the action of alkalis on a-halogen-o-allyl- 
phenols, a-methylcoumarones are formed, suit- 
able for pharmaceutical purposes and for use in 
pMfumery. — ^A. S. 

‘i-Phenylquinoline-i-carbojeylic acid and iU etibMi- 
tution products ; Manufacture of amino-deriva- 
tives of . Farhw. vorm. Meister, Lucius, u. 

Briining. Ger. Pat. 294,169, July 23, 1914. 
Addition to Ger. Pat. 2,87,804 (this J., 1916, 198). 

Amino-derivatives of 2-phenylquinoline-4-carb- 
ozylic acid or its substitution products are 
prepared by condensing mono-acyl derivatives of 
phenylene^amines, their homolt^ea or substi- 
tution products with benzrddehyde, its homologues 
or suhaUtuUon producto and pyruvic acid, and 
saponifying the resulting N-acyl compounds. 
(See also Ger. Pat. 288,865 ; this J., 1916^ 384.) 

Manufacture of malt extract. Eng. Pat. 16,887. 
Sec XIXa. 


XXL-PHOTOGBAFHIC MATERIALS AND 
PROCESSES. 

Proportional [phtAographie] reducers. K. Huse and 
A. H. Nietz. J. Franklin Inst., 1916, 182, 
632— -33. Prom Eastman Kodak Research 
laboratory. Comm. No. 39. (See also Brit. J. 
Phot., 1916, 580—582.) 

Bt denaty measurements before and after reduc- 
tion it was found that most photographic reducers 
have the greatest proportional effect on low 
densities, t^ being most marked with Farmer's 
fenicyanide and “ hypo ” reducer. Only ammon- 
ium persulphate has a proportionally greater 
effect on the higher densities. A misture of per- 
auljdiate and p^manganate, suggested by Deck, 
has an effect more nearly proportional to the 
dmiaity, and after trying various proportions, the 
authors recommend the following as the best : 
1 part of a solution containing 0 025% jiotassium 
permanganate and 1-5% of 10% sulphuric acid to 
3 parts of a solution contidoing 2-5% ammonium 
peisulphate. The eKact effect, however, is depen- 
dent both on the plate used and on the developer. 

— B. V. 8. 

Pkotademical decomposition of certain acid chlorides. 

OiiTier, Su III. 

Infbunce of strong salt solutions on the spontaneous 
oxidation of pgrogaUai, ferrous sulphate, and 
laesutose. MacArthur. See XXIV. 

Patents. 

Photographic colour records, and method of and 
means for producing them. Panchromotion, 
Inc.. Assignees of C. Balei^di and W. van D. 
Kelley, Jersey City, V&A. Eng, Pat. 14,2^, 
Oct. 7, 1913. Undw Int. Conv., Oct. 7, 1914. 

In taking eineraatogniph negatives by successive 


eijmsures through different coloured screens, 
each screen is provided with a section passing 
white, or approximately white, light, so that each 
n^ative is due partly to a colour exposure and 
partly to a white light exposure. The proportion 
of white light may vary with each screen, and it 
may be modified by an extra screen to cut out 
ultra-violet or to correct an artificial light. It is 
preferred to arrange that the white light exposun^ 
shall come in the middle of the coloured light 
exposure. The time of exposure is reduced and 
the times for the different screens are made equal. 
It is claimed that a reproduction is obtoined with 
more detail and more delicate colourin than is 
usual.— B. V. S. 

Flashlight powders ; Production of smokeless and 

odourless . E. Wedekind, Strassburg, and 

Geka-Werke Offenbach Dr. G. Krebs Gcs , 
Offenbach. Ger. Pat. 293,998, Mar. 24, 1914. 

Flashlight powders which burn without, smolc , 
or odour, and permit of photographing rapidly 
moving objects, are obtained by mixing finely- 
divid^ rare earth metals, such as zirconium, 
thorium, or titanium, nfth their nitrates or per- 
chlorates. — A. S. 


XXIL-EXPLOSim; MATCHES. 

German explosives industry. Engineering, Nov, 2, 
1916. 

An all-round increase of capital is noted in tin' 
German explosives industry. Thus the Verein. 
K61n-Bottweiler Puivertabriken is to In-rease its 
capital from 16,500.000 marks to 33,000 000 marks 
TTie Rhcinisch-WestfaliRche Sprengstjff .A.-G. is 
also doubling its existing capital of 6,.'00,000 
marks, and the Siegen Dynamite Comnany, ol 
Cologne, is increa.sing its capital of 300 000 marks 
in the same proportion. The Koln-Rottweiler 
commny paid a dividend of 35% in 1015, whibt 
the Dynamit A.-G. vorm. A. Nobel und Co., of 
Damburg, with a capital of 36,000,000 marks, paid 
20 %. 

Trinilrotoluerw and lelranitromethylanUine ; Sensi- 
tiveness to detonation of . G. B. Taylor and 

W. C. Cope. D.S. Bui'eau of Mines. Tech. Paper 
145. Chem. News, 1916, 114,203— 201, 211—212. 

Testts were made to determine the minimuui 
ctorges of fulminate-chlorate (90 : 10) primer 
required to cause complete detonation of mixtures 
in varying proportions of trinitrotoluene and 
tetranitromethylanilinc. The mixtures were made 
by fusing the two substances together. The 
cooling curves for different rates ct cooling gave 
no indication of the formation ol an unstable com- 
pound as concluded by Giua (this J., 191.), 984). 
T^e “ sand-t^ ” of Storm and Cope (this J.. 1916. 
1132) was used : — Exactly 0-4 gnn. of the exploaiTcs 
or the mixtures was placed in a copper shell .5 mnn 
in diameter, and slightly pressed with a flat-beiidto 
glass rod. The primer (90% menuiry fulminaU 
and 10% potassium chlorate) was placed above 
the explosive, and a thin copper remfori:mg top 
(9 mm. long with 2-3 mm. perforation) was inserted 
and pressed down into the shell for 1 min. under 
a pressure of 200 atmos. A short length of fu®'’ 
was introduced and the detonator was fired m tne 
cylindrical steel sand bomb. In cases <>f m'-'’™ 
plete detonation part of the charge unexpl'’d« 
was found in the sand. The minimum 'haw 
was taken or being that which produced five com 
plete detonations and no failures. The followiui- 
results were thus obtained : — 
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nottrotohiene 

«T.N.T.) 


% 

100 

90 

80 

50 

0 


Tetranltromethyl. 
aniline (I’etFyl) 


% 

0 

10 

20 

50 

100 


Smallest wpight ol 
pnjncr causinor com- 
pletiC detonation. 


gnn. 

0*25 

0*22 

0-21 

0*20 

0-19 


Me^ nical mixtures oi the two flnelv 
ex^«ive| gave the same results as mfx£^ p^ 
by fusion, so that it is unnecessary to atsSe 
Ihe exigence of a compound to aocoLt for the 
i ncreased sensitiveness of the mixtures. Analoeoi^^ 
detonators with 0-4 gm. of base charge and 
of pnincr were ^red over water and tested at 
interv^s. I’u™ T N.t. feUed whin the dlSitoJ 
had absorbed 0^03 of moisture ; a mixture 
“ted «'hen the moisture 
•*'?*' tailed when it reached 
0 M48 gnn. ; a mixture containing S0% tetryl 
detonated when ttie moisture was 0 0048 ^in 
but faU^ at 0-0056 grm., and the purto^ffl 
deto^M with a moisture absorption of 0-0062 erm 

^^_azide(PbN,)detomtes tetryl more readilySSi 

“ litWe as O-OOi grm. often being effective 
and 0-1 grm. invariably so. In the caseof TNT 
t^ nmimmn under a loading pressure'ot 

5^2 **“«*- ** <i'2d and with a pressure of 
400 afmoa about Oij grm. By using a suitable 
mixtoc of the two explosives as a base charge with 
11 fulminate-chlorate primer, about half aa much 
{almmite is required for a cap of given strength. 
The maensiUveness of T.N.T. to slightly moist 
iiilnunate makes it an unsuitable base charge. 

— C. A. M. 

Patents. 



.\N explosive in crystalline form is obtained by the 
interai tion of glycerin with basic lead chlorate, or 
of lead oxide or hydroxide with a solution ol lead 
chlorate in glycerin. Compounds of mannitol, 
sugar, dextrose, dextrin, or tannin with basic 
lead chlorate may be made in a similar manner ; 
or th^ substances may be made to react with 
glycerin and basic lead chlorate. One or more 
‘•omhustible substances may also be mixed with 
the crystatline product.— C. A. 41. 


J'xploaive powder ; l‘ 0 Kerful — — and method of 
manufarduring if. Smokeless pmeder and method 
of making it. J. Jt. Brown. Fr. Pats- (a) 
478,383 and (B) 478,384, Apr. 13, 1915. Under 
Int. Conv., Mar. 3, 1916. 

(.') -A SOLUTION of, say, 8 to 10% of a resin and 
an oil (boiled lin-seed oil) is mixed with an alkali 
chlorate (70 to 76% of sodium chloi-ato), a cereal 
Hour (about 22%) is added to the mixture, with 
or without the addition of about 4 % of charcoal, 
and the mass is preased and gi-aiiulaled. (R) A 
solution of, say, 8 to 10% of resin and linseed oil 
(preferably boiled oil) is mixed with an alkali 
perchlorate (60 to 70 % of ammonium perchlorate), 
sulphur (6 to 10%) add«l, and the mixture incor- 
porate with a cereal flour (alxmt 23%). The 
mass is left to harden and is then granulated. 

— C. A. M. 

plosives ; Manufacture of . F. Steppes, 

Munich. Oer. Pat. 290,160, Aug, 11, 1915. 
By fasting the diazo derivatives of more or 
1^ higMy nitrated, substituted derivatives of 
™Pbenylanmne or its homologues with nitric acid, 
products are obtaioied which are not more 
sensitive to parruselon than picric acid. — A.S. 


Snwk^ powderi Manufacture of etablo 

G.Spica, Vemce. Ger. Pat. 291,578; Dec. 2, IQil! 

A MIXTUUK of coUodion-cottOD, nitroglycerin and 
Phenant^ne is treated in a roller^Sus a 

gWin‘^^d "'2^’’ ^turated with nitro- 

Srpf^vc chacffes ,- Method of firing . C, A 

Pharlottenhuig. Oer. 
Pat 282 780 ■I'""’ it' Addition to Ger. 

1915,1118)*^ J- 

r^teut, liquid sir was 
Mdcd to a eartridge containing a mixture of 60% 
of kie»elguhr and 40% of petroleum. By addiim 

thTveIn 3 ’ “ the like to thisLxtuJ? 

are of iletonation and the explosive force 

are considerably moreesed. — A. S. ^ 

Pimoorks ,- Preparalion of matures for . J. J, 

Oet''e’ 293,582, 

Liquid air is used in conjunction with com- 
taistible or incombustible substances which by 
toemselvfts are not inflammable or explosive. 
buitaWe mixtures are chalk 70, and soot 30%: 
TOke dust 80, and soot 20% j and powdered gl^ 
oO, ana soot 40 %. — A, S. 

Explosives: Moulding press for . P. Quartieri. 

Milan, Italy. U.S. Pat. 1,200,982, Oct. 10, 1916. 
Date of appl. Sept. 1, 1914. 

Seu Eng. Pat. 19,645 of 1914 ; this J., 1915, 1118. 


XXni,-AHALY5IS, 

Filler paper ; Abnormal adsorption [of hydrochloric 

acid] by . R. R. Murray. J. Fhys. Chem., 

1916, 20, 621—024. 

Five grms. of shredded filter paper waa shaken 
with 100 c.r. of standard hydrochloric acid 9f»Iu- 
tion, and allowed to stand for 1 hour to 10 days, 
and the filtered liquid then titrated. It waa 
found that the adsorption of the acid increased 
with the concentration of the solution. For 
example, 9*5 mgnns. of HCl per grm. of paper 
waa adi^rbed from a solution containing 0-986 
grm.-equiv. of acid per litre, whilst 2-9 mgrms. was 
adsorbed from a solution containing 0-489 grm.- 
equiv. per Uti-e. When the filter paper was left 
in contact with the a<;id solutions for 7 to 10 days 
it underwent some change, which reduced the 
adsorption capacity to less than half its original 
value. The abnormal results obtained by Evans 
(J. Fhys. Chem., 1906, ID, 290) must be attributed 
to eiTOis due to his choice of indicator. When 
phenolphthalein was used as indicator the 
apparent adsorptions were much lower than when 
methyl orange was the indicator in titrating the 
residual acid solution. — C. A. M. 


Calcium chloride, sodium hydroxide, and potassium 

hydroxide; Efficiency of as drying agents. 

G. F. Baxter and H. W. Starkweather. J. Amer. 
Chem. Soe„ 1910, 38, 2038—2041. 


'iiK aqueous vapour pressures of the lowest 
vdrates of the foUowing substances have, respec- 
Velv at 0^ 25^ and 50“ C., values in millimetree 
sunder: CaCL, 0 07, 0-34, .7ud 1-34; NaOH, 
■04 0 15 1-15 ; KOH, not measurable m first 
VO ’cases, 0 007 at 50” C. The considerable tom- 
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perature coefficienta witii ci^cium chloride and 
sodium hydroxide, and the great efliciency of 
potassium hydroxide, which at 25^ O. is as 
efficient as sulphuric acid, are noteworthy. The 
weights of residua] water in a litre of a gas dried 
at 25° C. by the various drying agents ai-e given 
as fbl-ows for comparison;* CaOlj, 0-36 mgrm. ; 
ZnClj 0-8 mgrm. ; NaOH, 0*16 mgrm. ; KOH, 
0 002 mgrm.; HjS 04 , 0*003 mgrm. — G. P. M. 

Anicm of group 1 ; Sysiemalic eeparaiion of the 

. Anions whose silver salts are inaoliAle in 

nitric acid, H. C. P. Weber and H. A. Winkel- 
mann. J. Amer, Chem. Soc., 1016, 38,2000-2013. 
A PROCEDXJBB is described for the systematic 
separation of the anions of group 1 in the order 
FeiCN)*"'', Pe(CN),'", CN', CNS', CP, Br', I', H", 
Prom solution sUghtlv acid with nitric acid, 
zinc nitrate precipitates ferro- and fetricyanide ; 
these arc fisher separated by dissolvii^ in 
sodium hydroxide and adding 5% ammonium 
nitrate solution, which precipitates zinc ferro- 
cyanide, leaving a mm onium ferricyanide in solu- 
tion. Fri)m the original ffitrate silver nitrate 
precipitates the remaining ions, and the silver 
salts are digested with mercuric acetate and acetic 
acid, when the cyanide passes into solution as a 
complex mercury cyanide ; its identity is con- 
firmed by conversion into thiocyanate. The re- 
msuning silver salts are boiled with alkaline 
sodium formate containing 8 % sodium hydroxide, 
when the chloride and thiocyanate are alone 
reduced, the ions passing into solution as the 
sodium salts, from which they are re-precipitated 
as cuprous thiocyanate and silver chloride respec- 
tively. The residual precipitate of silver, and 
silver bromide, iodide, and sulphide is treated 
with concentrated ammonia solution and copper 
powder, when cuprous bromide and iodide dissolve 
mstaptly, and silver sulphide remains. On 
neutralising the filtrate with sulphurous acid and 
adding an excess of dilute sulphuric acid, cuprous 
iodide is precipitate, and the bromine is separated 
as silver bromide after adding nitric acid and 
boilii^ to expel sulphur dioxide. Finally the 
silver sulphide ia converted into sulphate by boiling 
with nitric acid, and the sulphate precipitated 
as barium sulphate. Full data are given as to 
the quantitative aspect of the separation. — G. F. M. 

Phosphoric acid ; Loss of durii\g /twion wUk 

ammonium fluoride. W. A. Davis and J. A. 
Prescott. J. Agric. Sci., 1016, 8, 136—138. 
The results obtained for. the phosphoric acid 
content of salts, soils, and minerals when these 
are ignited with ammonium fluoride to elinrinate 
silica as tetrafluoride, are low, probably owii^ to 
the loss of phos^orus as fluoride. No loss was 
observed during^ the subsequent ignition with 
wlphuric acid. The loss was greatest (over 50%) 
in the case of alkaline-earth phosphates, and it 
was less with dtsodium hydrogen phosphate than 
with potassium dihydrogen phosphate. — E, H, T. 

Piphenylamine-sulphuric acid reagent ; Preparation 

of . W.Tonius. Z. Unters. Nahr. Genuasm. 

1916, 31, 322. J. Chem. Soc., 1910, 110, iL, 53< 

This reagent may be prepared with ordinary 
sulphuric acid provided that the mixture is heated 
at 110° C. until any blue coloration due to the 
resence of nitric acid has disappeared. The 
eating expels the nitric acid and aoes not injure 
the reagent. 

Lactic acid ; New method of extracting for Us 

determination. E. Ohlsson. Skand. Arch. 
Physiol., 1916, 83, 231—234. J. Chem. Soc., 
1910, 110, ii., 542—543. 

In the estimation of lactic acid according to von 


Fixrth-Charnaas (this T., 1910, 903) as modified by 
Embden, the extraction with ether is a trouble- 
some and lengthy process. For the isolation in a 
pure state the author finds ethyl acetate a better 
solvent, and when the acid is merely to be estim- 
ated, amyl alcohol is much better. The liquid 
containii^ lactic acid is saturated with ammomum 
sulphate, filtered after twelve hours, and mixed 
with 1/10-volume of 50% sulphuric acid. It in 
then shaken with 2 volumes of amyl alcohol, which 
is then freed from the acid by shakir^ with sodium 
carbonate, and used similarly for four more 
successive extractions of the fluid. Traces of amyl 
alcohol are removed from the sodium carbonate 
extracts by three extractions with benzene, and 
the ^imation is then carried out in the usual way. 

Furfural [from pentoses ) ; comparison of 
uric odd, iMobarhituric aetd, and mahnylguanid- 

ine as guaniitative ptstipUanis for . A. 

W. IKjx and G. P. Plaisance. J. Amer. Chem. 
Soc.. 1916, 33,2156—2164. 

Barbituric acid possesseif certain advantages over 
phloioglucinol as a prmpitating a^ent in the 
determiilhtion of furfural ; the precipitate is a 
definite condensation product of 1 mol. of the 
aldehyde with 1 mol. ofjjbarbituric acid, through 
its methylene group, with elimination of H.O ; 
the reaction is more specific than with phloio- 
glucinol, and, whereas tlie Tatter gives high result !^ 
owing to hydioxymethytturfural when sucrose is 
present with the pentose, barbituric acid stUl 
gives normal values. The precipitate, however, is 
sufficiently soluble to require a correction for 
solubility (1*22 mgrms. per 100 c.c.) and it is 
necessary to employ a large excess of the reagent 
(16 times the theoretical amount) if low results 
are to be avoided. The authors have found that 
thiobarbituric acid possesses the advantages 
without the drawbacks of barbituric acid. The 

S italic n in the ordinary acid dlstiUate is 
itative at the ordinary temperature withc.ut 
using a la^e excess of the reagent ; the furfural- 
maionylthiourea forms a flocculent, voluminous 
yellow precipitate which filters slowly but without 
practical difficulty and can be dried to < oastant 
weight at 100° C. It is practically insoluble in 
cold dilute acids and no correction is necessary ; 
good results are obtained with as little as 12 mgrnis. 
of furfural. Methylfurfural yields with thin- 
barbituric acid a condensation product having 
substantially identical properties, and it is to be 
inferred that motbylpentc^es would be quantit- 
atively determined with the nentoses. As the 
products possess a perfectly dennite composition, 
mixtures of furfural and methylfurftiral could be 
determined from the percentages of nitrogen and 
sulphur in the precipitates. It Ls impertant for 
accurate work that the thiobarbitunc acid be 
carefully purified ; if impure, the results may 
show only 9^ — 95% of the furfural and the filtrate 
have a red or grwn colour. This is attributed 
to the presence of eth^ cyanacefcate in the ethvl 
malonate employed, ethvl malonate slmuld 

be subjected to repeated simultaneous saponifica- 
tion and esterification before being condcasod 
with sodium ethoxideand thiourea, and the thio- 
barbituric acid purified by one or two rcrrystal- 
iisatioDS of its sodium salt. Malonylguanidin- 
rives a green flocculent precipitate with furfural, 
but its solubility is such that its use for quantitative 
purposes is quite out of the question. — J. F. Ih 

Peroxydase purified by uUrafiUration ; Reactions 

of . A. Bach. Arch. Sci. phys. nat.. 1916, 

(iv.J, «, 50—61. J. Chem. Soc., 1910, HO, i » 
082—683. 

Whilst phenol, guaiacol, quinol, and pyroi?^!*^ 
were found to give the same colour reactions with 





an extract of horse-radish and the saino i 
subjected .to ultraflltration, in p^ence of 

'^^'T.fSifferent resSits were obtL^S 
with orcinol, aniline, dimethyl- and diethvl 
amline, benisidine, and p-phenyleneiSmS' 
When o-ct^l ai^ saligenin are treated wiS t 
nuxtura ot pui^ed peroxydaae and hySen 
peroxide, a yellow colour is produced fn ™oth 
cases, which chaises to brown and then to reddLsh- 
brown. ^cylaldehyde only reacts when the 
solution IS made slighay altaline irith hydrORen 
dipotassium phosphate. SaUcyUc acid lavea no 
reaction. In the oxidation of o-cresoland4li-eniu 
forauc acid is produced, but no appreciabie amount 
Ilf ^rbon dioxide could be detected. Ethyl 
“‘“n "i “t attocked. It is considered more 
piobabie that ethyi alcohol is oxidised by a mLxture 
than by a specific ‘ alcoholoxydase.” 

.Veuj methM for puriJkaUon of colloidal solutions 
Wegelin. See I. 

Neu! method of lesling naphthalene wash oils 
Wohl. SeeU. 

* 

Determination of phenol in crude phenols from tar 
Masse and LerOux. 5ce III. 

Colours produced by resorcinol in solutions of 
certain salts and their use for the detection of 
resorcinol in presence of other phenols. Kraus- 
kopf and Bitter. See III. 


Odeclion of beetroot in chicory. Collin. See XIXa . 

/orope plants and 

u.,mnai carcases. Kuzinan. See XIXa. 

^^‘•^ination of hydrogen sulphide in water. 

Winkler. SeeXIXB. 

’f^othod for the determin 
“hon of citric acid. Willanim See XX 

Patent. 

^ f lens or lens-system, and 

Two Ha^k «’<t'«uie end of fhe support. 

i«o blMk reflectors are arranged at siutable 
ogles at each end of the box, and between these 
to*he^? between which the substame 

iLf The parts are arrang^ 

so that of the two principal foci of the lens one 
lies apprcxmiatcly midway between the reflretors 
or screens, and the othei approximately at th” 
principal plane of the observer’s eye when the 
latter IS upon the “ eye-rest.” — B. N. 


Staining of tissues with the simplest dyestuffs, and 
their fiaation. Skraup. See VI. 

Volumetric determination of chlorides in presence of 
thiocyanates. BruckmUler. See Vll. 

Attack [by reagents] of French, Bohemian, and 
German glass. Nicolardot. See VIII. 


Few method for the production of accurately dimen- 
sioned glass tubes. Lambris. See Vlll. 


Freezing point of mercury. Wilhelm. See X. 


QuaniUathe determination of silica in soils. Von 
HorvAth. See XVI. 

Ammoniacal nitrogen of peals and humus soils. 
Ellis and Morison. See XVI. 


Supposed precipitation of reducing sugars by basic 
lead acetate, Davis. See XVII. 

Approximate determination of the siujar content of 
wine. Pritzker. SceXVllI. 

Detection of artificial colouring mailers in wine. 
■ Kreis. Sec XVIII. 

^ «e 0 / the iodic acid-siareh reaction in the control 
oj vinegar and icine. Jeanprdtre. Sec XVllI, 

^n examination of certain methods for the study of 
Pfoteolytic action. Sherman and Neuii. See XIXa. 

Detection and determination of hydrocyanic acid in 
beans. Guignard. See XIXa. 

Delerminaiion of fat in cocoa. Kreis. See XIXa. 


XXIV.-MISCELLANEOUS ABSTRACTS. 

Pyrogallol, ferrous sulphate, and fructose [tcemlose ] ; 

Inmience of strong saH solutions on the spontaneous 

oxidation of . C. G. Maci\rthiir. J. Phys. 

Cliem.* 1910, 20, 515—553. ^ 

A DEFINITE qiiantity of the substance to be 
oxidised was mechanically shaken with 50 c.u. of 
iV/10 sodium hydroxide solution containing in 
solution quantities of salt in concentrations of i 
to 4 M, The hask was provided with a thermo- 
meter and was connected with a manometer, and 
the amount of oxygen absorbed was determined 
by the negative pressure measured by the mano- 
meter, The results showed that higher manometer 
readings are obtained, with an increase in time, for 
all concentrations of salt. The effect of sodium 
chloride, potassium chloride, and potassium nitrate 
upon the rate of oxidation of pyrogallol, ferrous 
.sulphate, and Ijevulose is about tlie same. Sodium 
bromide, however, reduces the solubility of 
oxygen more than the above salts, and therefore 
causes a greater decrease in the raBe of oxidation, 
whilst sodium sulphate and magnesium chloride 
affect both the oxygen solubility and the rate of 
oxidation more than sodium bromide. In all cases 
an increase in the amount of salt causes a decrease 
in the rate of oxidation. Except in the case of 
laevulose in dilute salt solutions the rate of oxida- 
tion is parallel to the solubility of oxygen. — C. A. M. 


Trade Report. 

France: Prohibited exports. 

A French Presidential Decree, dated October 
2Cth, prohibits the exportation from I’rance of the 
following Formic acid, oxalic acid, albumin, 
benzvl benzoate, ethvl benzoate, borate of lime, 
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Booss BBcmyna. 


osrtMtt dloride, carbon tetraebloridCi chlorine 
compounds, colcliicum and its preparations, coffee 
sub&tutes, deitrin, dyeing extrsitbs, kaolin, 
manurra of all kinds, “ chemical matchffl," 
prodncta containing essence of turpentine, radium 
and its salts, silica bricks, spirits and Uqueuts, 
or essential oils. 

iOf the above, however, all with the exception of 
oxalic acid, albumin, borate of lime, carbon 
chloride, and chlorine compounds may be exported 
without special authorisation to the United 
Kingdom, the British Dominions, Colonies, and 
I^tectorates, and certain other countries. 

Prohibited Brporto. 

By virtue of an Oixicr in Council, dated November 
ITth, the exportation of Cocaine and its salts and 
preraraUons to all destinations is prohibited. The 
hea^g. " Emery, corundum, etc.,” in the Pro- 
elaiBBtSon of May 10th last (see this Journal, 1916, 
^1]^ is al^red to '**Emery aud corundum and 
maz^actiures thereof, carborundum, alundum, 
orystidan, and all other artificial abrasioiB and 
mawifacfures thereof.” The heading ” Casin and 
preparations thereof ” is transferred from Class 3 
te Clan 2, the heading “ >Variiishea, spirit, con- 
tsiwing gun ” is replaced by the heading ” *Var* 
niAes not otherwise prohibited,” and a new 
heading ie added, vi*., " >OiIs, essential (except 
tarpeBUne (nt).” 


■'V, . 

:!1 Books Reeeived. 

A f^TOTEii OF Physical Chemistry. By W, C. 

McC. IdBWia, M.l., D.Sc. 2 volumes. Loug- 

mans. Green and Co. liondou. Price Os. net 
volume. 

THb fitody of physical chemistry in this coanb^ 
h ao hitherto scarcely received the attention whico 
ito unportance deserves both from the imrely 
sclenimc and the technical standpoints. Tne^ is 
scarcely an industry connected with chemistry 
for which the principles of this branch of the 
subject axe not of importance, and the future 
progress of certain of our industries will depend 
in no small measure on the skill and intcU^ence 
shown in applying the methods of physiced 
<Jiemi8txy to the problems involved. Any book 
which (militates the acquirement of this know* 
led^ deserves a hearty welcome. 

The book uilder review belongs to the series of 
test books on physical chemistry edited by 
Wihiam Ramsay, but differs from the other 
members (rf the series (which are devoted to special 
topics) in afford^g a general and fairly compre- 
hensive view of the subject. It is not an easy 
matter to give within a moderate compass an 
adequate and connected presentation of what has 
now become a very extensive branch of chemistry, 
and it is satisfactory to be able to state that Prof. 
X^ewis has been conspicuously successful in his 
task, author has a thorough aud up-to-date 

knowledge of his subject, commands a lucid style, 
a^ sbowB- excellent judgment in the selection and 
airangemeiit of materiaL The clearness and care 
with which the thermodynamical principles of the 
subject are explained and illustrated deserve 
special praise. 

The method of presentation adopted is as 
follows. PhyYico-ehemk^ phenomena are divided 
into those exhibited by material systems when 
in a state ol equilibrium and those exhibited by 


svsbams. #bicb Ba^ not reached a state of equi- 
liWiuIn.*' The phemmena exhibited by systems 
in eqvijibriuiu and not in ecruiUbrium are treated 
dist from the classic kinmie standpoint only 
(Voiuzne 1.), then independently from we thermo- 
dyoavde standpoint^ and finaily from tiie stand- 
point <^tliennoayitaxmcs and statistical mechanics 
(Voluml U.). Triis systenkbas undoubtedly much 
to recommend it, more p^tcularly as r^ards the 
postponement the difficult thermodynamical 
trea^^t until the indent has obtained a good 
gra^ of the subject from the simpler kinetic 
standpoint. Most of us are acquainted with 
works on physical chemistry which, although in 
most respects excellent, repd at the outset all 
except the mathematically-minded student by 
plunging into difficult ^ermodynamical reasoning 
m the hist few pages.:m^ 

Volume I. (kinetic theory) deals with molecular 
magnitudes and ^ed^henomena, equations of 
state, chemical equiUb^m in homogeneous and 
heterogeneous s^-st^ns from the kinetic stand- 
point, and reaction velocity. The treatment is very 
^milar to that in other books and calls for no 
special remark except that attention should be 
direct<*fl to one commendable feature, namely the 
reproduction of parts the classic pap(^ on the 
subject in the investigi^rs^ own words. Volume 
II., Part II., in which pfesico-chemical phenomena 
are considered from standpoint of tliermo- 
dynamiiS, contains fuB^counts of some important 
recent advances, such aaSmits* theory of allotropy, 
Donnan’s theory of membrane equilibria and 
Nemst’s heat theorem. Volume II., Part III. 
contains a good account of photo-chemistry and 
a full and excellent account of the theory of 
energy-quanta. ITiepe is little in the book that 
calls for adverse criticism, even in details. The 
style on the whole is good^ but split iafinlUves 
are met with rather frequently. “ Hantsch ” 
instead of “ Hantzsch ” occurs three times on 
p. 317 and also in the index, and so ispresumaWy 
not a printer’s error. The book is providedmtn 
excellent subject and author indexes, and there- 
fore should bo very useful for reference. 

Gboroe Sekter. 


The Mineral Resources of Texas. By W.B. 
Phillips. Bulletin of the University of Texas 
No. 365. Published by the University, Austin, 
Texas. 303 pages and 40 illustiations. 


Trattato di Chimica Analttica ^yrlJCATA. 
Metodi e normc per I’esame chimico dei principal! 
prodotli industriali ed nlimentari. Vol. I. 
Di V. ViLiAVECcniA, Direttore dei Laboratori 
Ohimici della Gabelle, con la collaborazioue dei 
G. Fabris, a. Bianchi, G. Armani, O. Bossi. 
G. Sn.vEf3TRT. G. Bosco. R. Bblasio, F. Barbo>j 
ed A. (’AppFLLi. U. Hoepli, Milan. XX -i d/'- 
pages, 9Jx6| in., with 58 illustrations. Price 
L.12,50. 


This is the first volume of a work on iccbnicfil 
chemical analysis tO be completed in two volurn^* 
The present volume contains chapters on tne 
examination of : waters (20 pages) ; chomica 
products, such as acids, ^kalis, salts, etc. (o^’ 
pages) ; fertilisers (30 p^es) ; cements, plaslei^- 
etc. 31 pages); metals and alloys (181 
fuels (24 pages) ; coal tar and tar products 
pages) ; mineral oils and their derivatives \ > 
pages) ; fats and oils (94 pages) ; and nn, . 

pr^urts fats and oils (36 page*^). a 

methods recommended have, in most i"^;. ‘‘ 
thoroughly teited in th« Italiaa. Customs ‘ . 
tory, and found trustworthy; and 
exceptions only one, or two, methods are 
for a particular determination. 



